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Converter | THE note by Dr. Louis Duncan on the 
Bficiency. = efficiency of converters and constant 
potential dynamos ‘draws attention to the fact that the 
otent teeta. ne these devices bear a 
constant relation (gees other. Hence by determining 
‘| them for orie Duncan shows that the efficiency 
ee be arrived at by the application of 
one or two constants. The paper to be read this week by 
Prof. H. J. Ryan before the American Institute of Electri- 
cal Engineers on “ Transformer Tests” will, no doubt, 
afford an opportunity of corroborating Dr. Duncan’s 
note. 
WE give on another page an interest- 
Car Evolution. ing summary of the excellent address 
made last week by Mr. S. Dana Greene before the New 
York Electrical Society on electric street car traction. It 
will be seen that he offered a number of valuable and im- 
portant suggestions, and indicated the course that develop- 
ment in this branch of electrical industry is likely to foilow 
in the future. He is hopeful as to the storage battery and 
the conduit, and it is not unlikely that he will himself do 
much, as a pioneer, in bringing to perfection these two 
methods, which have been somewhat neglected, owing to 
the great rush in the extension of the overhead wire sys- 
tem. In connection with Mr. Greene’s remarks, our read- 
ers should study Mr, Crosby’s paper in this issue and take 
note of what our Philadelphia correspondent says respect- 
ing Mr. Wharton’s dogged, persistent work with the stor- 
age battery in that city. 
~eah 
Sefe Overhead Arc THE higher court has reversed the 
Circuits. decision recently given by Judge An- 
drews, on the rights of the arc-lighting companies in this 
city, and, as a result,the wire-cutting and pole-chopping has 
begun again. We quote the language of the judges on an- 
other page. Little fault can be found with it. Public safety 
is, and always must be, the supreme law by which to test 
the newer appliances of civilization. But it is for just this 
reason that we advocate the cause of the arc light. Prop- 
erly used, it is the safest and best light for thoroughfares 
that the world has ever seen; improperly used, it can be 





| deadly, though not so much so as gas or oil. Electricity 


| has killed its tens; gas has slain its thousands. If the com- 
panies are not allowed to run well-built lines overhead 
they must try the underground method, but we are not 


| very sanguine of the results in New York. We hope things 


may turn out better than they promise. But we are con- 
fident of one thing, and that is the final determination of 
the public to have the streets lighted by electricity. The 
American citizen, when he knows the best that is going, 
is satisfied with nothing short of it. 





Tho Late Fire in IN an able communication to the Bos- 
Boston. ton Herald, Mr. 8. E.. Barton, the 
chairman of thé Blectric Lighting Committee of the New 
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$4 | ful outdoor construction. He is in favor, moreover, of 
placing underground all the wires of low tension 
and light current, and keeping the “dangerous 
wires” above ground, under close and _ proper 
supervision. Mr. Barton closes by saying very truly : 
** Electric lighting interests have, almost without excep- 


urged us to adopt more stringent ones. When the outside 


| of the building is reached the underwriter’ s control stops, 
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The Demand for 


the use of any device until it is acceptably installed and 
inspected by him. Consequently the authorities who have 


Re ROME ONION cnc cc nn spctvasdankacsncabapaccasar 410 | the power to regulate such matters should act, if not alone, 
SS | certainly in co-operation with fire underwriters. If some 
VOL. XIV. NEW YORK, DEC. 21,1889. No. 25. 

I cry of ‘ bury the wires’ on the part of the general public, 
THERE is already a dearth of compe-| and those who have in special charge the welfare of the 


such co-operation on the part of the authorities, and less 


Electrical Engineers. tent electrical engineers, but the man- | public, had prevailed, there would be a safer condition of 
ner in which the various cities are appointing electrical | things existing to-day.” 


commissions and electrical experts to supervise plants and 


wires threatens to intensify the scarcity. It is to be most | 


devoutly hoped that in these cases a good selection will be 
made. The position of city electrician is not a new one, 
but the duties now being attached to it are often new and 
decidedly onerous. 
Mr. Jay Gould and ACCORDING to the papers Mr. Gould 
Telephony. has been in a state of panic because of 
the rapid strides now being made by the long-distance tele- 
phone service. But while the development of telephony 
may prove serious for the telegraph in the future, the pres- 
ent situation is not so very grave. A report elsewhere in 
our columns of Western Union earnings shows that the 
company is doing a magnificent business, and has just in- 


Electric Traction PRACTICAL experience has now s0 
Pigures. well demonstrated the economy of 
electric street traction over other methods that the fact is no 
longer called into question ; but the comparatively short 
time in which electric railways have been in operation has, 
up to the present, afforded no thorough analysis of what 
relation the values of the various items which go to make 
up the cost of operation bear to each other. We would 
therefore draw special attention to the very able article by 
Mr. O. T. Crosby, appearing on another page. The 
author, having had a large practical experience, is 
eminently well fitted to discuss this subject, and 
the results which he shows or deduces are of the 
highest -value; indéed, they are probably the first 
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orthy, complete data which have so far appeared 

on this subject. Taking the various items con- 
stitutinig the cost of operation of an electric road, we find 
them to consist of coal consumption, attendance, real 
estate, machinery and line, oil and waste. Of these 
naturally the cost of coal is probably the most variable, for 
causes which are apparent. The other items are, however, 
found te approximate very closely to each other on differ- 
ent, roads, so that, as Mr. Crosby shows, the total cost of 
operation is on an average 5.09 cents per car mile. The 
relation which the various items bear to each other is par- 
ticularly instructive, as it brings out the fact that, exceptin 
the abnormal case of Scranton, the coal item figures only as 
12 per cent. of the total cost; interest on investment, 20 per 
cent.; machinery and line, 20 per cent.; while the attend- 
ance figures at 40 per cent. Besides this very instructive 
data, Mr. Crosby points out another valuable fact deduced 
from his tests, and relating to the effect of grades on the 
powerrequired. Heshows that grades have comparatively 
little influence on the power consumed, as the excess of 
power required on the up grades is practically neutralized 
by the shutting off of the current on the down grades. In- 
deed, the very simple relation is brought out that the 
average energy required to operate the ordinary 
electric street car approximates very closely to one 
horse power hour per car mile. Attention is also drawn by 
Mr. Crosby to the fact that, as in the case of electric light 
stations, the maximum capacity of the power station is 


called upon only fora very small fraction of the 24 hours, 


and this would seem to point to the advisability of the in- 
stallation of storage batteries in connection with the power 
station in order to reach the highest economy in the power 
plant. To those interested in the study or’ operation of 
electric railways, Mr. Crosby’s paper will afford much in- 
formation of the highest practical value, and it is to be 
hoped that further investigation in this direction will be 
stimulated thereby, so that at no distant time the cost of 
operation of the electric railway will be as fully and as well 
known as that of the steam railway or the horse-car. 





Ir is, perhaps, even now too early in 
the art of electric lighting to lay down 
hard and fast rules which shall govern the conduct of the 
business, but the experience gained has been so immense 
that a great step forward has been made to that point 
which shall be considered as standard practice. Taking 
but one element of this subject into consideration, namely, 
central station construction, we think that, notwithstand- 
ing apparent differences which may exist, the consensus of 
opinion is strongly in support of making the central stations 
in respect both to electrical and to mechanical 
equipment, an aggregation of units, This is strongly 
brought out in the déscription given by Mr. C. J. 
Field, of the new Brooklyn Edison central station. 
As representing the latest and best practice in this 
branch, Mr. Field’s article.is of more than ordinary interest 
at this time, and the essential qualities which such an in- 
stallation ought to possess are well exemplified in the gen- 
eral plan followed of making the station not only of 
such a character as to Yield the largest return for the 
money invested. but also to afford a permanent and reliable 
plant which shall at the same time be adapted to the neigh- 
borhood in which it is situated. In the matter of engine 
equipment, Mr. Field has made a departure from the prac- 
tice heretofore obtaining in Edison central station work 
by the employment of compound high-speed engines, 
and the results he-has obtained go to justify the 
choice made. A_ final judgment, however, must 
be deferred until the experience gained by time shall 
be available. As to the electrical equipment, the system of 
underground conductors employed is another proof of the 
steady advance made in this most important part of the 
plant. As Mr. Field points out, feeder equalizers were not 
employed in the first incandescent light station in the 
world, that situated in Pearl street, in this city. Later 
on it was considered more economical to employ them, but 
experience has since demonstrated that such is not the 
case; and for some time past the smaller Edison central 
stations have again been planned on the original system, 
the use of the feeder equalizers being overcome 
by a more liberal use of copper and the thorough 
interlacing of the whole system of conductors. 
In this way the pressure on the entire system is maintained 
practically constant, and the feeder regulation heretofore 
required has been done away with. The Brooklyn station is 
the first large station which has returned to this older 
practice, and is certainly consistent with Mr. Edison's 
often expressed opinion, that the additional investment in 
copper hereby involved is more than counterbalanced’ by 
the benefits obtained in the longer life of lamps, due to 
uniform pressure and the decreased loss of energy in the 
conductors, due to their lower resistance. We would also 
draw the attention of our readers to the increased size of 
the iron tubes employed for inclosing the conductors, by 
which the thickness of the insulation is increased, a proof 
of which is afforded in the remarkably high insulation test 
shown by the system. Taking the installation as a whole, 
we think Mr. Field and his associates are to be congratu- 
lated on the progress shown, and we have no doubt that 
their work will insure the earning of good dividends for 
the stockholders, which, after all, is the true measure of 
success, in the estimation of the investing public. 


Central Station 
Practice. 
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Note on Efficiencies of Converters and Dynamos. 


DR. LOUIS DUNCAN, JOHNS HOPKINS UNIVERSITY. 

Some years ago I pointed out the losses which occur in 
converters and indicated a method for determining them, 
a method which has since been generally adopted. It con- 
sists briefly in putting the converter in a calorimeter and 
measuring the heat given out, together with the energy 
appearing in the secondary circuit. If W; is the loss and 
IY. the energy in the secondary circuit. then the efficiency is 

We 
We + Wi” 

In some of the determinations which have been made by 
this method the efficiency has been measured at a number 
of different loads. This is laborious and unnecessary. It 
is only necessary to know the loss at any one given load, 
when the efficiency at any other load may be calculated 
from this result, and from a measurement of the resist- 
ances of the primary and secondary circuits. The princi- 
pal losses which occur in converters. are due (1) to the 
reversal of the magnetism of the iron, (2) to the eddy cur- 
rents in the iron, (3) to the heating of the primary and 
secondary coils by the current. 

As the E. M. F. in the secondary is practically constant, 
it is evident that the maximum number of lines of induc- 
tion passing through the iron is also constant, since the 
rate of cutting these lines does not vary. This being the 
case, the losses due tothe reversals of magnetism must be 
constant. As the E. M. F.’s in the little eddy circuits de- 
pend on the same factors as does that of the secondary, 
these E. M. F.’s and, therefore, the losses due to eddy cur- 
rents, will be constant. In a well-designed transformer the 
primary and secondary current vary in about the same pro- 
portion within a considerable limit. The total loss then can 
be put in a form, K + C,* k, where C, is the current in the 
secondary. If we determine the loss then for any one value 
of C, we can separate this into the constant term K and the 
variable term (’ k, k being calculated from the resistances 
of the primary and secondary circuits. For any other 

W. 
We + K + CHk 
It would, of course, be better to put an ammeter in the 
primary circuit and observe the variation of the primary 
with that of the secondary current. In that case, if c' is the 
current in the primary corresponding to a current C’ in the 
We 
We +K+efr + Ck. 
Finally, as in a well-designed converter, there is practically 
no difference of phase between the primary E. M. F. and 
current when the converter is fully loaded, the simplest 
way, although not the most accurate, to get the efficiency 
of a converter at all loads is to make measurements of e, 
and c, in the primary and £, and C, im the secondary at full 


value of C,, say, C,. the efficiency is 


secondary, then the efficiency is 


| 





load. The efficiency is fy 

1 1° 

load may be found by dividing the loss into a constant and 
a variable part and calculating as above. ; 

The same general statement holds with respect to con- 

stant potential dynamos. The mechanical friction loss in 

eddy currents and that due to reversal of magnetism are 


practically constant. The other important losses vary as 


The efficiency at any other 





C*, and in fact we can take C*R as representing the prac | stant current, that they convert the iron ring into a) sh 


tically important part of the variable loss. One test will, 
therefore, allow us to determine the efficiency of a dynamo | 
at any load, within the limits at which it would be used. | 
If only a small power is available it would suffice to sim- 
ply measure the power absorbed by the machine, when | 
the field is excited and the E. M. F. is that for which the 
dynamo is designed. 
For example, from tests made by the Franklin Institute | 
on Edison and Weston dynamos, I take the following fig- 
ures, the value of K being obtained by subtracting the 


total electrical from the total mechanical energy. 
Edison No. 10 Weston7M. Weston 6 M. 


dynamo. ynamo. dynamo. 
Load.... seaees K — 
SO NN 2 cates ae 1% 82 "66 i 
% 6S PL ES PE PAE IS 2.19 37 37 
y 0 ee ee 2.17 BA "38 
Be MR ie eee Jévadusbinna 2.10 36 42 


The horse powers corresponding to these machines at | 
full load were 36, 28 and 13, respectively, and it will be 
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current, according to the direction in which the current is 
made to pass. 

If four resistances be connected in the manner shown in 
the engravings Figs. 1 and 2, the alternating current will 
be converted into the continuous. If w,, wy, Ws, w, are 
the asymmetrical resistances, which offer a very small re- 
sistance to the current when in the direction of the arrow 
shown, but on the other hand a very large resistance when 
in the opposite direction, then the current coming from the 
positive pole, whether entering at V or W, will be con- 
ducted to P, so that there is always a positive pole at that 
point ; and in a similar manner a negative pole is con- 
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1 AND 2.—CONTINUOUS CURRENTS WITHOUT COM- 
MUTATORS. 


Figs. 


stituted at N. It is true that a part of the current is lost in 
the shunt, but as the asymmetrical resistances have a large 
resistance for the direction of the current in the shunt, the 
loss is comparatively small. % 

As the author remarked at that time, this method 
of connection is evidently useless as long as we do not 
know of any asymmetrical resistances, even though we may 
assume that the future may furnish such. But, he con- 
tinues, we can replace the resistances by counter-electro- 
motive forces, and of these we possessa number of an 
asymmetrical character. The author also showed at that 








Fig. 3.—CONTINUOUS CURRENTS WITHOUT COMMUTATORS 
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Electricity in the Eleventh Census. 


Mr. Robert P. Porter, the superintendent of the Eleventh 
Census, has issued the following important letter to all 
persons interested in the electrical industries of the 





I beg to inform you that under the authority conferred 
by Act of Congress, approved March 1, 1889, Mr. Allen R. 
Foote, Cincinnati, O,, chairman of the Committee on Data, 
and of the National Committee on State and Municipal 
Legislation, of the National Electric Light Association, has 
been appointed a special agent of the census, tohave charge 
of the statistics of the electrical industry. The special 
agent is authorized to conduct in his own name corre- 
spondence relating to this industry, and, under the direction 
of the superintendent of census, to pursue special inquiries 
into the condition and tendency of the industry placed in 
his charge. 

It is the purpose of this office, without seeking data 
which may be irrelevant or unimportant, to make the 
statistics of this industry complete and accurate, so that its 
real condition and true importance may be known and un- 
derstood by the general public. It is confidently believed 
that those who are to derive the chief benefit of the in- 
quiry—manufacturers and central station companies en- 
gaged in the distribution of electrical currents for the com- 
mercial uses of light and power—will lend their cordial aid 
to render that result full and reliable. A formal response 
to the questions of the schedule is all that can be insisted 
upon, but the superintendent solicits beyond this the 
hearty co-operation of all persons interested both in respect 
to furnishing information promptly and accurately and in 
the suggestion of pertinent and useful lines of investigation. 
Without such co-operation intelligently supplied, the in- 
quiry must, of necessity, be limited in its value. 

All persons to whom inquiries may be addressed are 
assured that the requirements of law, that answers to cen- 
sus inquiries shall be treated as strictly confidential, will 
be faithfully observed. Each employé of the census office 
specifically makes oath not to disclose improperly that 
which he ascertains, and severe penalties are imposed for a 
violation of the obligation to secrecy. Consequently all 
persons addressed may have confidence that their compli- 
ance with the requests for information as to certain details 
|of their business will in no case be followed, either in the 
| report of the special agent or in the tabulation of results, 
| by the disclosure of matters which they properly desire to 
withhold from publicity. 
| The census of 1880 makes no mention of the industry of 
| generating and distributing from central stations electric 

currents for the uses of light and power. The investiga- 


time an arrangement analogous to that described by Mr. | tion of this industry for the Eleventh Census will be the first 


Tesla, and illustrated in Fig. 3. 


official census report made on the subject in this or any 


Coming down to the electro-magnetic methods, the : any other country. 


author claims that he had some time ago conceived the idea, ' 


For this reason it is particularly desirable and essential 


and had communicated it to Herr Zipernowski on the 26th | that the investigation sfiall not only present 2 correct re- 


of August of this year. 


This method is illustrated in the cord of the industry as it exists to-day, but that it shall so 


engraving Fig. 4. Let us suppose there are eight coils, 1,2, | classify and arrange the information as to render it service- 


core. 


13.4, and 1., 1, U1. IV., wound on a ring-shaped iron able as a basis of action and comparison for all future re- 
The four coils L., I1., IIL, IV.,.are so wound, and | ports. 


In view of these facte the importance and value of 


connected among themselves and with the source of con- such an investigation and the official publication of its results 





seen that the efficiency at any load could have been ob-| Fig, 4.—Coxtisvous CURRENTS WITHOUT COMMUTATORS. 


tained from the value of K calculated from any other load. 
within a fraction of a per cent. 
Sor @ o-oo 
Continuous Currents without Commutators. 


The publication, in our issue of Nov. 2 


magnet without poles. The direction of the lines of force 


| generated is supposed to be in that of the large arrows 


| shown. 


Furthermore, there are the four coils, 1, 2, 3, 4, 


| placed between the four previous ones, and so connected 


ould. in itself be sufficient to secure from every person 
addressed a special effort to answer fully and promptly 
‘every inquiry. The exhibition of the birth of an industry 
| and its growth to the magnitude of an interest second to 
| none in imaportance within the short space of a single de- 

cade is a marvelous record of progress. In no other in- 

dustry and in no-other country has such a record ever been 


made. 
——— — — 2 oe & oo 


‘The Determination of Dielectric Constants by Means 
of the Telephone. 





i 
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The specific inductive capacity of various substances 
has been determined by Winkelmann in the following 
| manner: Three insulated brass dises were arranged parallel 
'to one another. The central disc had the same thickness 
as the two outer ones, but its diameter was one-half 
'smaller. The outer discs were movable along a graduated 
|support. The central disc was connected to one end of an 
| induction coil, the other end of which was placed to earth. 
When the two outer plates were joined up through a tele- 
| phone, there was a minimum of sound on the induction 
| coil being brought into play whenever the central disc was 

equally influenced. The minimum was clearer the nearer 





. of Mr. Nikola | With each other that they generate lines of force in the di- | the plates were together. Having determined the position 


Tesla’s various methods of obtaining continuous currents | rection of the small arrows shown. If the points V and W' of the minimum sound, a sheet of some dielectric sub- 
from alternating, without the employment of commutators, | 4re Connected respectively with a positive and a negative | stange was mens interposed Sarees we content Cue tne 
has called out a number of prior claimants to this method, | pole, we see that in such a case the magnetism of | one of the outside plates, one of which — then moved 
and our columns have contained descriptions of several of | the parts of the ring situated under 1 and 3 is increased, until a minimum of sound was again obtained. If a is the 


these. The subject has also excited considerable interest | but is decreased in the other two quarters, 2 and 4; but if distance of the ~~ outside p lates fro at ‘the central disc 
the action of the continuous current magnetizing spools I, | before the introduction of the dielectric, and d is the thick- 


abroad, and both the English and continental papers have 


been discussing the subject and printing articles from cor- | © IV. is strong enough to saturate the iron of the ring, 


respondents on the same subject. Thus Herr Arthur | then only the demagnetizing effects come into action, and 


| nesss of this latter, D being its specific inductive capacity, 
| and « the distance through which it was necessary to move 


i 


Wilke, in the Elektrotechnischer Anzeiger of Berlin, draws | these effect a corresponding counter-electromotive force | the plate to restore equilibrium after the interposition of 
attention to the fact that, as far back as 1886, he published in the coils 2and 4, It follows, therefore, that the coeffi- | the dielectric substance, then we have a—a=a—d + 


a - : . ‘ : : . ; 
a description of such a method accomplished by means of | cient of self-induction of the coils 1 to 4 is an asymmetrical | d 
what he terms “ asymmetrical resistances.” Under that | one, and in consequence of this arrangement of commu- | D 


In spite of the small error due 


* whence D = 7 


name he designates such conductors, or parts of conduc- | tating connections, as described above, the alternate cur- | to the difficulty of exactly determining when the minimum 
sound was given by the telephone, the results obtained for 


solid bodies and for liquids agree substantially with pre- 
vious determinations. 


tors, which offer a varying resistance to the passage of the 


* In the report there isa statement that ‘at full load “there was 
considerable sparking, and the machine seemed overloaded 


| rents are changed into continuous. For the excitation of 
the demagnetizing coils I., I1., III., IV., alternate cur- 





rents commutated into direct current can be employed. 
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Latest Developments in Edison Central Station 
’ Practice at Brooklyn, N. Y. 





BY C, J, FIELD, M. E. 


During the last three years there has been considerable 
progress in the development of the best practice for incan- 
descent central stations. The Edison Company has de- 
veloped the largest examples of this class of work. During 
1887 and 1888 the two large stations for the Edison Electric 
Illuminating Company, of New York; also the stations for 
the Philadelphia, Chicago and Boston Edison companies, 
were completed. These are, in a measure, laid out on 
different lines. The same general idea is carried out in 
most of them, but there are radical departures from one 
another in, details of construction and arrangement of 
apparatus. 

Early last spring I had the honor of being appointed gen- 
eral manager of the Brooklyn 
Edison Illuminating Company, 
to take charge of the designing 
and construction of their pro- 
posed station. I at once felt 
that there was an opportunity 
here not only to benefit largely 


of the past, but especially by 
that represented in the large 
stations before mentioned. One 
of the first things I did, there- 
fore, was to make myself more 
thoroughly acquainted with 
these stations in order to try to 
combine in the Brooklyn station 
many of the good points which 
had been developed in these 
places, and, by combining them 
and making such changes and 
additions as might seem of ad- 
vantage, to inake this, the latest 
one of the large Edison stations, 
represent the best practice up to 
date. 

We began designing the 
Brooklyn station last March, 
and commenced the excavation 
on our property in April. The 
foundations for the station pro- 
per were laid June 1, and the 
station was started in operation 
the second day of September, 
thereby making, we believe, the 
best record for rapid designing 
and construction of a station of 
this size. The station was built 
and started in less than 90 days. 

We believe that to properly 
design such a station the work 
is required to be done by those 
who are familiar with the re- 
quirements and ends to be ob- 
tained. The station has, there- 
fore, been designed by the 
company’s engineers, necessitat- 
ing only the services of a con- 
sulting architect for such archi- 
tectural - details as might be 
desired. We drew our plans 
and specifications so that our’ 
building was awarded all on one 
contract, in order to have only 
one contractor to hold responsi- 
ble for completion within the 
time specified. Our building, 
machinery contracts, under- 
ground construction and other 
works were ordered under strict 
specifications as to our require- 
ments and as to time for completion of work within the 
specified time: We were, therefore, enabled. notwithstand- 
ing the usual and custumary unforeseen delays, to start our 
station at the time we had set for doing it when we started 
in on our work. 

General Plun of Station.—This station is designed as 
the first station of the Edison Company in Brooklyn, and 
is called their ‘‘First District Station.” It is laid out for 
an ultimate capacity of 36,000 lights of 16 c. p. each. The 
building proper, with all accessories and details, is com- 
pleted for the full equipment of the plant; but one-third 
only of the electrical and steam plant is installed for pres- 
ent requirements. The remainder is left for future de- 
velopments of the company. We have tried here to keep 
ever in view the fact that a station of this size is designed 
with the following purposes and objects in view: 

First—The building is put up for a generating power 
plant, and, therefore, a most substantial and simple 
structure is all that is required. 

Second—The building is designed to be entirely fire- 
proof in every respect, thereby assuring in this regard a 
protection to the plant which should exist, and making un- 
necessary payment of any high premiums for insurance on 
the same, as the company can thereby carry their own 
insurance, since a building so constructed may be considered 
proof against destruction. 





Third—The building to be so built and designed as to 
be no detriment to the surrounding property, or cause for 
instigation of suits for damages to same, from alleged 
nuisances. 

Fourth—The arrangement and equipment of the plant 
for the most economical generation of the current per dol- 
lar of output ; in other words, to secure the largest return 
for each dollar invested. ' 

Fifth—To so design and construct the station, as far as 
human ingenuity can provide, to make it entirely reliable 
for the continuous supply of current at all times for power 
and light. 

Sixth—To centre within one building all the depart- 
ments of the company’s business, both offices, store rooms, 
supply rooms, generating plant, etc., so as to make more 
easy the control and operation of the company’s business. 

With this preliminary survey and introduction to our 





FIG: 1.-THE EDISON CENTRAL. STATION, FIRST DISTRICT, BROOKLYN, N. Y. 


station, I will try to give the clearest idea possible of it, 
by the accompanying illustrations and description of each 
part of our plant. 

Station Building.—Our station is located on Pear! street 
in Brooklyn, covering three city lots in practically the cen- 
tre of the present and proposed district to be covered. It 
covers a plot of ground 75 x 100 feet, fronting on the above 
street, and having an entrance through an alley at the rear, 
thus giving the best facilities both front and rear for such 
astation. Our building only covers 74 feet in width, setting 


ing to the rear to two stacks, one on each corner of the lot. 


foundations. The first floor contains engine and boiler- 
rooms ; second floor, dynamo and electrical plant, and at 
the rear general coal storage and water tanks. The third 
floor is devoted to offices, store rooms and supply rooms of 
the company. The building is laid on substantial and well- 
made foundations of concrete, and the walls of the build- 
ing start with a thickness of 32 inches at the top of footing 
courses, tapering to 16 inches at the top. All mason work, 
except the flue of the stacks, is laid in cement mortar. 
Under the engine room is a solid bed of concrete, 4 feet 
thick, covering under the twelve engine foundations. This 
bed is laid entirely independent of the foundations for the 
walls, and thereby prevents any transmission of jar or 
shocks from engines to walls or adjoining property. 

The point we have tried to keep in view in building this 
station has been to get a solid, well-built building, and one 
which would be entirely fireproof. We believe it would 
be practically impossible to start 
any fire of any account in this 
station, except a small one per- 
haps in offices or storeroom on 
top floor, where it would do no 
damage and extend no further. 
Lines of fire hose and buckets 
are placed on all floors, ready 
for use. Through the centre of 
the building is extended a fire- 
proof wall, dividing the front 
from the rear portion, with fire- 
proof doors at all openings on 
each floor. 

Our main building is about 80 
feet high, with two stacks at 
the rear 160 feet from the base, 
with a flue 150 feet in height 
and 50120 inches area. The 
general and detail plan of stack, 
which is illustrated in Figs. 4 
and 5, will show the construc- 
tion. These stacks have already 
fulfilled fully our expectations 
as regards draught and results 
to be obtained. The peculiar 
construction will be shown in 
inside flue. Reference to the 
illustrations, Figs. 3 and 4, may 
be had for a general and further 
idea of the building, which is 
ciearly shown on them. 

Steam Plant.—In our steam 
plant, we have tried to obtain 
the best possible plant that could 
be built for the results desired, 
and we wish to put ourselves 
on record as strong believers in 
the division of units as here 
used, for safe and economical 
operation of a steam plant for 
electrical power purposes. The 
engine power is divided into 12 
: units of 300 h. p.; the boilers 
into eight units of 450 h. p. 

_ Engines.—The engines were 
manufactured by the Ball En- 
gine Company, of Erie, Pa. The 
matter of a proper engine for 


3 
s 


| 


4 


fully, and this type of high 
speed, compound engine was 
selected as giving the best results 
for such work. We have taken 
here a step in advanceof Edison 
central station practice hereto- 
fore, which has confined itself to 
single-cylinder high-speed en- 
gines. With higher steam press- 
ure and more economy to be 
os compound engines of this class, we believe, are 
| filling the want which has been strongly felt for several 
/years for greater economy in this class of work, and 
we have no hesitation in saying that these engines, 
under conditions of varying loads, will give better 
results or produce power at less cost than can be ob- 


| tained with any type of slow-speed Corliss engine, and 
/40 per cent. better than single-cylinder high-speed. By 


this we do not mean that a slow-speed type may not 


show, under a steady load, an economy of, say, five per 
six inches back from our lot line on each side, and extend-| cent. over the high-speed, but under varying loads in 


this work, aside from the question of increased cost, this 


The building, therefore, including the stacks, is 74 feet in | engine will obtain better results, or produce a horse power 


width and 100 feet. in depth. This will be more clearly | 


for fewer pounds of water. It must also be kept in view that 


illustrated by the ground plans of the station. As will be | an engine plant of this capacity in slow-speed engines will 
seen from the design of the front of the building, Fig. 1, | cost approximately, including the necessary counter shaft- 


we have tried to make a building that would be presentable 
to the neighborhood without expending too much money 
on ornamentation. It is three stories high, with a base- 
ment; by referring to longitudinal cross sections through 
the building, Figs. 3 and 7, the general arrangement of 
the plant can be readily seen. 

Under the front sidewalk and under the alley are located 
large receiving vaults for coal. The cellar at the rear con- 
tains pump room, smoke flues, ash pans, tracks, etc. The 
front part, under engine-room, is occupied by the engine 


ing, etc., and extra foundations, at least three times what 
this plant has. Hence, aside from the question of direct 
economy, there must be added in favor of the high-speed 
compound the question of interest and depreciation on in- 
creased cost of plant, also keeping in view at the same 
time the greater reliability of the plant, divided mto a 
larger number of units, and occupying about one-half to 
one-third the space. 

These engines are, as before stated, of 300 h. p. and are 
high-speed, cross, compound, centre-crank engines of the 


this plant was gone over care- ° 
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FIG. 2.-PLAN OF ENGINE AND BOILER ROOM. EDISON BROOKLYN STATION. 
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FIG. 3.-VERTICAL SECTION OF THE EDISON STATION, BROOKLYN, N. Y. 


following dimensions : The high-pressure cylinder is 13 x | us the most even distribution of work under varying loads. | lieve, the heaviest and largest engine of this class ever 
16 inches in diameter ; the low-pressure cylinder, 25 x 16 | These engines were specially designed for this work, and | built. The engines were first intended for only 250 h. p., 

inches; making a ratio of cylinder areas of about 1 to 3}. As | all parts were made extra heavy. Each engine, ¢ omplete | | but it was later determined to run them at a maximum 
the engines are used non-condensing, this proportion gives | without foundation, weighs 37.000 pounds, making, I be- | capacity of 300 h, p, They have been repeatedly put under 
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a test of a load of 330 h. p., without, in any way, showing 
strain or falling off in speed. The indicator cards made by 
it are, I think, a remarkably fine set to be obtained in com- 
mercial work, without in ary way making an extra 
effort to secure a fine card. They show a remarkable simi- 
larity to the theoretical cards used in designing the engine. 

These engines were guaranteed to develop a_ horse 
power on not more than 25 pounds of water. The results 
we are now obtaining fully convince us that we will 
approximate between 22 and 23 pounds, and obtain, under 
general conditions of work and varying loads, with some of 
the engines running as reserve empty at many times, a 
result of three pounds of coal to the horse power per hour 
for the 24 hours. The general arrangement of engines in 
the engine room, in two lines of six each, is shown on the 
plan of first floor, i.e., of engine and boilerrooms. Twelve 
of these engines are located, as will be seen, in a room 
approximately 40 by 70 feet. 

Bouer Plant.—The boiler plant, Figs. 3, 6 and 7, consists 
of two batteries of four each Babcock & Wilcox sectional 
boilers of the largest type. Each boiler has about 2,800 


Alley Line 


Datum _ 





FIGS. 4 AND 5. 


square feet of heating surface. This leaves between six 


and seven square feet of heating surface per horse power 
This is rating the boilers considerably 


to be developed. 


above the figure of the manufacturers, but with a 
plant of this size, and running only a_ short time 
in each 24 hours at this maximum capacity, and 


with the economy obtained in the engines, the rating 
is by no means a high one, and is entirely safe, and is 
The boiler room has all , at any time. 


obtained without any trouble. 






are also located on the water feed to the boilers, and rec- 
ords taken therefrom. 

Berryman feed water heaters are located on the floor 
above the boiler room, and the feed to the boilers, without 
causing any extra back pressure on the engines, is now 
being furnished at 211 and 212 degrees Fahr. 

In the basement are located all the pumps. There are 
two boiler feed pumps, compound steam cylinders, David- 
son type, one being in reserve. There are also automatic 
drip tanks and pumps, and one condenser pump for all 
pumps. One drip tank is kept to the live steam drip and 
the other one to the exhaust. These pumps work auto- 
matically. Either of the 
boiler pumps can be con- 
nected tothe fire service of 
the building. Thereis also 
one deep well pump con- 
nected to a 70-foot 6-inch 
driven well. 

The steam piping for 
boilers and in engine room 
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-REAR OF BROOKLYN EDISON STATION AND DETAILS OF SMOKE STACK. 


is so arranged as to provide, as far as possible, against any 
break down, and to allow for any renewals or repairs. Two 
main trunk lines extend over the boilers into the engine 
Each boiler feeds into either line, and these trunk 
lines in the engine room are connected into either of two 
All 
the engines on one side can be operated from either of these 
trunk lines, thereby leaving either one to be disconnected 
All valves have rods extended down for 


room, 


cross main lines to which the engines are connected. 


arrangements for convenient handling and working of ; controlling them from the floor. 


the boiler plant. Under each boiler is located the ash pit, 


into which the ashes are raked, thereby saving all handling | tors. 
and shoveling, and from this they are moved every 24 | each engine throttle. All piping is so hung and arranged as 
hours on a car going underneath them, and hoisted up on | to allow for free expansion, and copper gaskets are used 
throughout, and all steam piping and exhaust piping 
With the 150-foot stack | traveling cranes for convenient handling of dynamos, for 


the elevator. 


The coal to the boilers is carried to the store- | 
room over the boiler room, and is fed down to the boilers | covered with sectional covering. 
through chutes, Fig. 14, on which are located a special | | connected to each battery, and reserve in a blower and 
scale, so that every 24 hours’ supp'y of coal is known, and | | motor for forced draught when required, we have ample | 


On these main lines are connected two Stratton separa- 
Individual water separators are also located above 


















have an oppurtunity of showing the relative economy of 
the two systems. Two Edson recording steam gauges are 
used, 

This, with reference to the general and detail plans 
which are illustrated, will give a full and comprehensive 
idea of the arrangement and details of the steam plant. 

Electrical Plant.—The electrical plant is located in the 
front half of the second story, Fig. 12, and in this are lo- 
cated the dynamos and electrical apparatus for controling 
the system. There is space arranged for 24 Edison dynamos, 
two being directly belted to each engine through belt holes 
in the floor. Each dynamo has a normal ampére capacity 
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of 600 ampéres, with a maximum of 650 ampéres and 140 
volts, giving a maximum capacity of 1,500 lights of 16 
c. p. These dynamos have been loaded up to over 800 am- 
péres each. The dynamos weigh about 8} tons a piece, 
and run at aspeed of 650 revolutions. All the bearings 
are of the Edison self-oiling type, the boxes being of phos- 
phor bronze, spirally lined with babbitt, and surrounded by 
a reservoir of oil, thereby saving many oil cups and effect- 
ing great economy. 

The floor in this room, as can readily be seen, Fig. 3, is 
very strongly and carefully designed. When laid it was 
treated as a live load, with a large factor of safety allowed, 
in order to make it secure against any vibration or jar. 
Brick arches are used in the floor here and throughout the 
building. Overhead in the dynamo room are located 


erection or removal of armatures, or any other apparatus. 
These are also introduced in the engine room for the 


the economy of the plant is constantly recorded. Meters | | facilities for quick .steaming .under all conditions, and | erection and handling of engines. 
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Electrical Apparatus.—Across the building, through | gallery and one on the dynamo room floor. The latter 
the centre of the dynamo room, is located the electrical | only does the attending to the bearings and brushes, the 
gallery, general and detailed arrangement of which will be | man in the gallery completely controlling the apparatus 
noted in Figs. 8,9, 10and11. All cables from the dynamos | electrically. 


are brought to this gallery, and are controlled by switches | 


__2nd Floor Line 


On either side of this dynamo regulator are located the 
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FIG. 6.-DETAIL SECTION OF BOILER. 


on the gallery, as well as on the headboard on the dyna- 
mos. The first four dynamos located are furnished with a 
three-way switch and have three cables run from them, so 





1544" I Beam 200 Ibs 


feeder switches. Seventeen feeders run from this gallery 
to different points in the system, each composed of three 
cables—positive, negative and neutral. One side of the 
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FIG. 7.-CROSS SECTION THROUGH BOILER ROOM. 


that they may be thrown on either side of the system. The 
rest of the dynamos have only single switches and are con- 
nected to one side or the other of the system. 

In the centre of the gallery. in a space six feet in 
length, are located all the dynamo switches, dynamo field 
boxes, ampére meters, etc., placing the entire control of the 
dynamos within this space. One man is stationed in this 


gallery is positive, the other negative. and the neutral bus 
is located on both sides. Each bus line into which the dy- 
/namos and feeders are connected together, is divided into 
two parts, main and auxiliary. The dynamos and feeders 
ordinarily are connected to the main bus, but should it be 


| desired for the amount of regulation to run any feeders at 
a higher or lower pressure, they may be readily connected 


to the switch of the auxiliary bus, and a separate pair of 
dynamos thrown on to this bus, and run at any pressure 
desired. Behind each feeder switch is located the feeder 
ampére meter and above them are the comparative indica- 
tors. This enables one, therefore, in this gallery to see 
readily the total load that is being thrown on the dynamos, 
and also in just what part of the system and on what feed- 
ers this load is being distributed. This also helps to locate 
and more readily detect any faults or trouble on the lines. * 
No feeder equalizers are used in this station. It is the 
first large Edison station that has returned to earlier prac- 
tice. The old Pearl street station, in New York, con- 
structed seven years ago by Mr. Edison, having been start- 
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FIG. 8.—-DETAIL OF ELECTRICAL GALLERY. 


ed with that idea, has maintained it ever since. Here we © 


have returned to this former practice, with many additions 
and improvements. The method of regulation is in the 
underground system itself, and in the control of the 
feeders. The underground system is all united together 
by large mains, the feeders in some cases being connected 
with sub-feeders, spreading to several points. This ability 
to disconnect any feeder, or put it on the auxiliary bus, 
enables as good control to be obtained at less expenditure 
of time and energy as is possible in any system, there 








| 
| 
| 
| | 
| 
| 
1} \Wo 
Vii}, _. OYNAMO \\ i= 
Vib AMPERE A 
| || meters i} 
WR OA - d 
: 4 DYNAMO, | QYNAMO \ | 
b Hh}, /REGULATORS. ‘| ew REGULATORS \ J 
Le S aes > 4 7 a Za = 
i~ / / 
a / | 
1 





[ 
<== pe 

| eas beers 
p= = 
=a <r. 
pe os 


a 
if if 
7 


q 
b | 
WT 


iI 


LE 
i 


R 
ie 


a: 
T 
1 id 
+ 
tit 





FIG. 9.-DETAIL OF ELECTRICAL GALLERY. 


being at no time more than a difference of one volt in any 
part of the system. Although the underground system is 
not fully loaded as yet, we have tested its ability to properly 
regulate itself by disconnecting enough feeders and mains 
to leave those that are remaining loaded to such proper 
capacity as will give an idea of the regulation to be ob- 
tained in the system. The comparative system of indicat- 
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ing pressure is here used, the standard pressure being 


taken from the bus line, the average of the feeders being | 


assumed as the standard pressure. This method is prefer- 
able to the.one formerly used of taking one feeder as the 
standard. 

The Underground System.—Our underground system is 
laid out at present for a capacity of 20,000 lights, to be ex- 
tended as the business of the company warrants. It covers 
at present an extreme distance in different ways from the 
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The Edison system is too well-known, I believe, to need 
any extended description. Service connections can be 
taken off at the coupling boxes every 20 feet. At all street 
crossings are placed main junction boxes with buses, into 
which all mains at each street crossing are brought, there- 
by uniting and tying the mains together at every corner, 
to obtain uniform distribution and pressure, and to allow 
more readily of a proper inspection of the system. At these 
boxes each main is protected by an ampere safety catch of 
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ohms. This, we believe, is the most remarkable result on 
any undergrourid system that has been laid, and shows 
that under strict supervision, inspection and careful direc- 
tion, a good system of underground ccnductors can be 
obtained and operated without any trouble. We have not 
had any trouble whatever with our underground system 
since starting, and we have subjected it to the most severe 
ordeals to test it in every respect. 

The Edison Machine Works introduced here many im- 


wre Te 













° ° 
= = | 
j zx 25 | > i 
f ae o§ 1 } 
4sl) 4 ; 
FEEDERS, AMPERE METERS AND SWITCHES > 3 FEEDERS, AMPERE.METERS AND SWITCHES | 
' oS n 
' 5 i 
i. te ek Se i Fl Fe ak = = SS aS als . WU 
h cE ce pratat By 3 i iy 4 i a 4 5 ; 
EOS, eae PY a es Pa a a SE RE an ae oi ag 
PINS ee Soa a Pa SSS SE _ BSS 
| ; I EBay 
5 +— SSS Saeaae 


SSS Se H 








er ee 


FIGS. 


station of about one mile one way and threv-quarters of a 
mile the other way, and covers one of the best business and 
residential districts it is possible to obtain anywhere. 
so arranged and located as to help out, 
the question of regulation. 

The Edison system of underground tubing, 


It is 
in many respects, 


which has 
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proper size, except the neutrals, which are coupled with | 
solid copper catches. Into certain of these junction boxes | 
the feeders running direct from the station are connected | 
to the system of mains. In case any feeder is disconnected, 
for any cause, it will not in any way affect the system, as 
the main which it is directly feeding will be supplied from 











‘off with other tubing, 
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10 AND 11.-PLAN AND ELEVATION, ONE SIDE OF ELECTRICAL GALLERY. 


| provements over the underground systems as installed in 


New York, Philadelphia and Chicago. Mains are carried 
/on a number of the streets on both sides of the street. On 
some of the side residence streets of the district only one 
main isrun. Service connections to buildings are taken 
where street lines cannot be 
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proved so successful, and is the only one that has stood the 
test of time, has been introduced here, with many im- 
provements and additions. The maximum drop under full 
load is one per cent. on the mains, and there are only four 
sizes of tubes used in the mains, ranging respectively from 
100,000 to 250,000 circular mils. Mains, as here introduced, 
are in larger sized tubes tnan have heretofore been used, 
allowing more insulation compound to be introduced 
into the tube. All three wires in the mains are of the| 
same size, The station vaults are shown in Figs. 15 and 16, 
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the other feeders. In case of any accident or short circuit 
on the main, it does not throw off the service from any 
customer, as the mains are fed out to the point of trouble 
from both directions. Five of the feeders, instead of run- 
ning to only one point of distribution, run to a certain 
point, and from there to two or three other points. This is 
to obtain better control and distribution over the system. 
Our underground system, after completion and being 
thoroughly tested and started in operation, showed an in- 
sulation resistance on the whole system of over 700,000 





12 AND 13.-PLANS OF SECOND AND THIRD FLOOR, BROOKLYN EDISON STATION. 


obtained, three-wire flexible cable is used with lead and 
jute protection. 

It is intended to extend this district over a considerably 
larger area, and also establish two or three other districts 
connected to it, which will be operated by sub-stations 
from this main station by a system of dynamos and motors, 
or motor dynamos. 

Offices. —On the third floor of the station, Fig. 13, are located 
the company’s offices, consisting of general offices, private 
offices, directors’ room, testing room, meter room, fixture 
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show room, work shop, drawing room and general supply 
and storage rooms, thus bringing into one building, and on 
one floor of that, all the departments of the company’s busi- 
ness, and making, we believe, the only complete station in 
this respect. Passenger and freight elevators are located at 
the front and rear of the building. 

General Notes.—All the lines from this station are oper- 
ated on the Edison meter system, and we have employed 
here a modification of the old Edison meter, in which 
many improvements have been introduced, the principal 
of which is the reduction in size of the meter bottles 
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14.—DETAIL OF COAL CHUTE. 


tion of more lights for day use, and the addition of motors 
to the system. 

I fully believe that a station thoroughly and well built, 
as this is, on a minimum cost basis for such a plant, is one 
of the best investments for capital, and will give in the 
long run one of the best returns that itis possible to obtain. 
The business already obtained and secured warrants the 
statement that on the results of our records so far the com- 
pany is already on a good paying basis. I believe that this 
class of work, with the steady progress it is continually 
making, offers one of the largest areas for development 
and careful work that there is in the electrical field, and in 
which no large amount of experimental work should be 
introduced; and I feel that new stations which will shortly 
be erected on this system will show a further advancement 
and development of central station practice. 

Staff.—In conclusion, I only wish to add that much of 
the credit of the work here done should be given to the 
able staff of assistants I have had in the designing and 
construction of this plant, who are as follows: Mr. Ed. J. 
Cook, assistant engineer and superintendent of steam 
plant; Mr. W. 8S. Barstow, superintendent 
of electrical plant and underground work ; 
Mr. F. Uhlenhaut, Jr., electrician; Mr. W. 
D. Gharkey, assistant superintendent of 
underground work ; 
Mr. E. F. White, 
building inspector. 
The consulting 
architect was Mr. 
G. L. Morse. 

I only wish to add 
Mr. Edison’s indorse- 









FIGS. 15 AND 16. 





SECTION C, D. 
DETAILS OF STATION CABLE VAULTS UNDER STREET. 


The chemical laws taken advantage of by the maker of 
any accumulator are invariably the same. 

* The method of building a battery, so as to make use of 
the chemical action to the greatest advantage, varies 
greatly in different batteries, as it is now pretty well ascer- 
tained by practical men that the electromotive force to be 
gotten out of a charged battery is for the moment about 
the same in all varieties, and that this E. M. F., when ob- 
tained, will do a certain amount of work. Quite an accu- 
rate estimate can be obtained by experts as to what can be 
done in certain conditions, but here come in the difficul- 
ties; here the drawback to accuracy, as to the cost of the 


work done through the batteries; and this un- 
certainty is in the fragility and the lack of dura- 
bility of the batteries themselves. If the use 


of convertel and stored power, the popular name for 
this form of* power—although scientifically speaking, no 
active power is converted or stored in a storage battery— 
becomes, in certain positions, a necessity, and hence an 
economy, a practical man who knows what that position 
is at the moment. of test, cannot make an estimate on the 
economy of the battery unless he can calculate its durability 
of construction. For instance, if he finds that a certain 
number of batteries, when charged, will do a certain 


amount of horse-power of work for an ascertained 
length of time, he can figure on the economy 
of work obtained in that way; but if he 


finds by experience that his estimates are very much out 
after so many days’ work is obtained, and this not 
caused by any mistake in trusting to the laws of chemistry, 
but through the lack of common sense in the mechanism 
used in building the battery, then he says to himself, and to 
his patrons or friends who are expending their money on 
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SECTION E FO" 


and plates, and using only one size of plates and bottles, | ment of our plant and work here, all of which met with his | his advice, as one who should know: ‘ This way of storing 


instead of several sizes, as formerly. 
us, from our daily work, that they may be relied upon, as 
to their accuracy, within a fraction of one per cent. 
With a meter of this accuracy, it enables a central station 
manager to feel confidence in his meter bills, that they are 
correct, and that when he has to meet a customer 
who is complaining about the amount of his bill, he 
is able to have confidence that the charge, whatever 
it is, is a correct one for the quantity of current used. It 
is only by having a meter in which this confidence is 
placed that any meter system can be successfully operated. 
One man, with a boy, is all that is necessary to take care 
of meters for several hundred customers. 


scarcely be improved upon.” 
es 
A Note on Storage Battery Evolution. 


BY J. K. PUMPELLY. 


These meters show | hearty approval: ‘I consider this a model plant; it could | power is very useful and very economical, if only we could 


depend upon the using of it for a practical or sure length 
of time, but you see we cannot.” We must pay a large price 
in the first place for the batteries, then we must calculate on 
constant deterioration of material, andat last entire use- 
lessness, before the work done by the batteries has paid for 


A few months ago, comparatively speaking, the electric- the outlay. Now, why not make the mechanism of an 


al scientists only were interested in the action of the sec- 
ondary or storage battery. Some prophecies were made 
as to what it might be in the practical world, but these 
prophecies were merely looked upon as the enthusiastic ex- 
pression of dreamers. To-day the country is full of storage 
batteries of many makes, and the Patent Office reports new 


This station was started in operation on Sept. 2, and the | inventions and improvements every week. To-day a storage 
business of the company has continually increased, until! battery is useful in many ways, is almost a necessity in 


at present there are over 9,000 lights contrac‘ed for, nearly 
all of which are connected to the station The evening 
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some cases, and, as a prominent electrician of the country 
said the other day, ‘‘ the storage battery, even as frail and 


accumulator battery, since chemically they are all alike, 
in such a way that they are automatically protected, as it 
were, from internal deterioration and destruction? Why not 
surrender one or two of the points which make a battery 
slightly more efficient for a short time, for the sake of ob- 
taining more durable efficiency? 

The percentage of work got out of a battery, compared 
to the work put into it, depends somewhat on the internal 
resistance. . The less the internal resistance the greater per- 
centage of delivered work, i. e., low resistance to a certain 


point. Too low internal resistance would prevent a battery 
from holding a charge for any length of time, if left unused. 
Make the battery so that the efficiency of the work being 
known and calculated upon, this efficiency can be counted 


load is one of the heaviest and most continuous of any | uncertain as it is now, is a necessary evil.” As the storage 
station. It-is not one of the short 6 o'clock loads that is | battery—or, by another name, the accumulator—stands to- 
generally found. The lighter parts of the load, during the | day, its usefulness for work depends upon partially known 
day time, are gradually being brought up by the introduc- | laws of chemistry and common sense laws of mechanism. | 


— 
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upon always for such a length of time of use which 
would make such batteries an economical _ pur- 
chase. Possibly, to do this, might necessitate 
a form of manufacture or building which might show a 
slight increase of resistance, but which would, by its con- 
stant work, sustain the first estimates made upon it under 
all situations of rough work or sudden change of tempera- 
ture, for such a length of time, in years, as would make the 
plant profitable. Such a battery built for use for constant 
work, under any circumstances, which will give out many 
times more current at once, if called for, than the normal 
demand might be, without any detriment to its stability, 


minute, which speed may be increased to 1,500. It is 
able to exert 4 h. p. and is capable of lifting.160 kilo- 
grammes at a speed of 0.8 metre per second. The wind- 
lass is provided with a friction brake, for handling which a 
lever is provided, shown at the front of the apparatus, 
which throws on the brake or releases it, and puts in con- 
tact the friction wheels which rotate the drum of the 
windless. When the lever is released the counter-weights 
automatically apply the brake, the windlass is stopped and 
the load remains suspended in the air. 





violation of a manifest duty in allowing these wires to 
become dangerous. They are without excuse, and when 
they claim that the destruction of these instruments of 
death maintained by them in violation of every debt of 
obligation which they owe to the public is an invasion of 
their rights of property, such claim seems to proceed upon 
the assumption that nothing has a right to exist except 
themselves. 

“It is idle to say that a party maintaining a nuisance 
which may at any time deal death to innocent passers-by, 


The electric crane shown in Fig. 2, made by the same | can for an instant be entitle’ to the protection of the law 


constructor, consists of a pyramidal structure resting on 





THOMSON-HOUSTON ELECTRIC HOIST. 


is now upon the market, and street car traction men would 
do well to try it. 

All of a year’s trial is necessary, in many ways of prac- 
tical work, to tell what a storage battery will do under all 
circumstances, and how well it will stand the work without 
material deterioration. Laboratory tests determine very 
little in such cases. 


Thomson-Houston Electric Hoist. 


One of the recent applications of electricity for general 
power purposes is the electric hoist, which is shown in the 
accompanying illustration. In this particular field horses 
have been supplanted by steam, which in turn is now sup- 
planted by electricity, there being the same advantages in 
this piece of apparatus which are found in the stationary 
motor for ordinary power purposes. 
manufactured by the Thomson-Houston Electric Company 
is simple in construction, and combines the same features 
of excellence as other electrical apparatus manufactured by 
the company. It is compact, easy to manipulate, and does 
the work required quickly and well. 

The motor is of the class employed for stationary work 
with the exceptlon that it is series wound, the speed being 
regulated by a rheostat placed underneath the drum, and 
controlled by a handle at the operator’s right hand. The 
friction clutch is controlled by a slight motion of a lever 
held in the left hand of the operator, and is so well adjusted 
that the heaviest loads can be raised, lowered or held with- 
out the use of the brake. 

The brake consists of an iron strap lined with wood, and 
encircling the drum for more than three-fourths of its cir- 


cumference. It can be applied by a simple pressure of the 
foot. The pinions and gears are made of alternate discs 


of rawhide, and run comparatively without noise, while 


the use of carbon brushes reduces the wear on the commu- | 
This machine is at the present time | 
on exhibition at the Maritime Exposition in Boston, where | 


tator toa minimum. 


it has been the subject of much favorable comment. 
-—-________- ~~» > 0 DS _- —____——- 


The Guyenet Electric Windlass and Crane. 


We have already illustrated a form of electric windlass 
and crane at the Paris Exposition, and now desire to call 
the attention of our readers to two new forms of such 
apparatus there shown. These machines are constructed 
by M. Guyenet, and present several novel features. The 
traveling windlass in Fig. 1 weighs 400 kilogrammes and is 
especially designed for handling merchandise in the shape 
of bales and cases, in the unloading and loading .of ships. 
The windlass consists of a cast-iron base resting on four 
wheels, to which is keyed a main shaft carrying a double 
drum upon which the lifting ropes are wound, one of the 
drums winding up, while the other unrolls the rope. 
The shaft receives its motion {rom a Gramme motor, 
which turns the drums in one direction or the other, accord- 
ing to the position of the two friction wheels fixed on the 
motor shaft, and which make contact with the periphery 
of two large wheels fixed to the shaft of the windlass, 
the motor being pivoted on a shaft swinging at its lower 
xtremity. The motor revolves at 1,200 revolutions per 


The electric hoist | 


four wheels, pivoted so that the crane can be easily rolled 
in any desired direction. The crane, as will be noted, is 
| provided with two arms, one for raising the weights and 
| the other carrying a counter-weight. Both are pivoted on 
the same shaft, so that they may be lowered when the crane 
is moved about and is required to pass under roof-beams, 
|etc. The motor, mounted at the base of the crane, makes 
| 1,200 revolutions a minute, and is capable of developing 2 
'h. p. It is thus able to lift a weight of 100 kilogrammes at 
a speed of 0.60 metre per second. As in the case of the 
windlass, the crane is provided with a brake and counter- 
weight, and, besides, with a belt stretcher. The apparatus is 
operated by means of a single rope, and according to the 
strength of the pull to which this rope is subjected, the 
load is raised or lowered. When the rope is released by 
the hand the brake comes into action and the weight re- 
mains suspended in the air. The advantage of this crane 
| is that it allows the piling up of bags, for instance, up to 
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| within a short distance of the ceilings or roofs of the store 
| houses. This is effected by means of a special grip, which 
is shown in the accompanying illustration. By merely 
placing the grip upon the bag the lifting action operates to 
make the grip take firm hold of the sack, and the placing 
down of the load again releases it. 
>. SP oop -- —  — 
The Light New 


Electric Injunction in 


Dissolved. 


York City 


The General Term of the Supreme Court has reversed 
Judge Andrews’ order of Oct. 29 granting the electric 
light companies an iniunction restraining the city author- 
ities from interfering with their plants and overhead 
wires. There ave three opinions, one by Presiding Judge 
| Van Brunt and the others by Judges Brady and Barrett. 

The three judges agree. Judge Van Brunt’s opinion is 
that of the Court, the others concurring. Judge Van 





in its maintenance. If these plaintiffs (the electric light 
companies) had been without fault a different question 
might have been presented. But it is evident that they 
were guilty of the highest degree of negligence. 

‘‘The Commissioner (Gilroy) had authority, both as a pri- 
vate citizen and as a public official charged by the duties 
of his office with the removal of obstructions from the 
streets of the city, to abate the nuisance complained of.” 

Judge Brady says: ‘‘I concur with my brethren that 
the order appealed from should be reversed. Whatso- 
ever rights the plaintiffs have acquired by legisiative 
grant are subject to the dominant law of public safety; 
and it must be assumed that such rights were secured and 
invoked with knowledge of this controlling principle; the 
Legislature has no power to violate it; and consequently 
none to authorize an enterprise to be conducted on the 
public streets by the use of a death-dealing factor, unless 
the conditions imposed, surrounding and controlling it, 
are such as to secure the public safety. not for a time, but 
for alltime during its use. And whenever this safety 
ceases to exist, the business immediately becomes a nuisance, 
more or less, and may be abated as such by any citizen 





1 AND 2.—GUYENET’S ELECTRIC WINDLASS AND CRANE, 


who chooses to exercise the power, he assuming only the 
responsibility of proving it to be as asserted. 

‘Indeed, the object of the subway for which the Legisla- 
ture called and provided by various acts, is undoubtedly, in 
part at least, based upon the dangerous character of the 
plaintiffs’ business, and the legislative duty of securing the 
public safety. The location of a business extra hazardous 
in the public streets, or of organization to use elements 
therein dangerous to life from their very nature, can only 


be legal, if at all, when they are so _ burdened 
as to secure the public safety, preliminary to 
such use and its continuance by the _ untiring, 
and indeed unfailing, vigilance of the person or 
corporation. If this cannot be done then a nuisance is 


created and exists, and not a lawful enterprise. There 
should, in other words, be no intervals of this safety when 
life may be sacrificed by the condition of some instrument 
or agency used in the business. This may seem to be a 


Brunt says: ‘‘ The plaintiffs have been guilty of a willful | severe, even harsh rule; but the duty to secure the public 
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safety—the lives of citizens—renders its enforcement im- 


perative.” 


The parties to this suit are the United States Illuminat- 


ing Company, respondent, vs. Hugh J. Grant, as Mayor, 
et, al., appellants; the Brush Electric Iuminating Com- 
pany, respondents, vs. the same; The Mt. Morris Electric 
Light Company, respondents. vs. the same, 
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New Combined Wheatstone Bridge and Battery Set. 





The E.S. Greeley & Co., of this city, have recently 
brought out a very convenient and portable instrument 
combining in one case a rheostat, bridge, galvanometer, 
double contact kev and five cells of the latest and most im- 
proved form of chloride of silver dry battery, which will 
supply sufficient current for all ordinary resistance tests up 
to one megohm. 

The galvanometer needle is of peculiar construction and 
very sensitive. The pointer is of aluminum and of a suf- 
ficient length to show a clear reading with the slightest 
movement of the needle. 

The galvanometer is so arranged that the apparatus may 
be placed in any position without regard to the points of 
the compass, as the instrument is so constructed that it can 
be readily revolved either to the right or left to obtain a 
zero point, without in any manner interfering with the 
connections. 

The bridge contains three coils on each side, respectively, 
of 10, 100 and 1,000 ohms. In the rheostat the resistance 





proper time. The accompanying engraving, Fig. 1, shows 
the switch in perspective with the cover removed, and Figs. 
2 and 3 show its relative position when ‘‘ on” or ‘ off.” 
The switch is under the control of an ordinary eight-day 
clock, electrically equipped. On the dial are 48 holes, one 
for each hour, half and quarter hour, and two metallic 
plugs or pins are provided, which are inserted at the hours 





Fic. 1.—THE WATERS TIME SWITCH. 


coils are arranged in four rows of ten coils each, the rows | between which the light is wanted. Thus, if it is desired 
being units, tens, hundreds and thousands, thus giving | t light up at 5 and extinguish at 9 P. M., the plugs 


NEW COMBINED WHEATSTONE BRIDGE AND BATTERY Ser. 





an extreme range of measurement from ;}, to 1,111,000 
ohms. 

These instruments are carefully adjusted in a thoroughly 
equipped electrical laboratory, far removed from all in- 
fluences likely to create electrical disturbance, and are 
therefore claimed to be very accurate. 

The chloride of silver batteries are entirely separate from 
the testing set, and are provided with flexible selecting 
cords, whereby, from one up to the entire number of cells 
can be instantly connected to, or disconnected from, the 
instrument. This admits of the use of any battery which 
may be convenient when testing in the workshop or labora- 
tory, thus reserving the chloride of silver cells for occasions 
where a portable battery is actually required. The 
chloride of silver battery, however, being a good testing 
battery, many will prefer to use it at all times; therefore 
the battery is so arranged that it can be conveniently re. 
moved from the case for shipment to the factory for 
renewal when exhausted. The whole is contained in a 
polished mahogany case, 9{ x 9§ x 5} inches, and weighs 
but 124 pounds. 
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The Waters Electric Time Switch. 


are inserted at these points on the dial. When the time 
has arrived for which the clock is set to turn on the lights, 
an electrical connection is made, which passes through the 
clock to the switch, which in turn throws on as many 
lights as are desired ; these burn until the hour has arrived 
at which the extinguishing plug has been set, when another 
contact is made which throws the switch off. 

The clock ordinarily makes no connection at other times 


during the day, but can be easily arranged with that end | 


in view. All that is necessary to maintain the apparatus 


in working order is the winding of the clock weekly, while | 
A number | 


the switch needs but one winding in two years. 
of these switches are already in use, and their use is ex- 


tending, as the lights can be properly controlled without | 


personal attention. 


————_—__ +e 


The Determination of Air-Temperatures at Great 


Heights. 


For determination of the air-temperatures at great 
heights, the Berlin Society for Ballooning proposes to try a 
method of Herr Siegsfeld, who uses a thermometer, which, 
by the closure of an electric circuit when certain tempera- 
tures are reached, gives a light-signal. Small balloons, each 
containing such a thermometer, will be sent up by night, 
and the light will 
‘* photo-theodolite,” while the height then attained will be 
indicated in a mechanical way. It is hoped that more ex- 
act formule for the decrease of temperature with height 
may thus be obtained. 
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Lungen’s Novel Gas-Lighting System. 


Heretofore the ignition of gas by the electric spark leap- 
ing 
burners was only accomplished by thoroughly insulating 
each burner to prevent the current returning to the gener- 
ator before passing over the series of breaks. The number 
of burners which could be so lighted was limited to the 
length of spark, which necessarily varied more or less at 
each burner, and depended somewhat on the perfection of 
the insulation. 

In the system devised by Mr. Adam Lungen, of this city, 
a great number of burners may be operated, and the insu- 





LUNGEN ELEcTRIC GAS LIGHTING METHOD. 


lation at each burner need not be so high as in the old sys- 
tem. 

The manner in which this is accomplished is shown in 
the accompanying diagram ; a represents the generator, 
and a’ a’ the trunk lines of a gas-lighting circuit. 

The branches are indicated by b b b, and the gas-burners 
by ec cc. In each branch containing a burner there is lo- 


In many cases where the electric light, whether incan-| cated a condenser e. These condensers act in the usual 


descent or arc, is employed, it is customary to turn them 
out at a given hour, as in public buildings, hotel corridors or 
streets; but at the same time it is often desired to leave 


some lights burning on the circuit. This, as a rule, necessi- 


tates the attendance of some one whose duty it is to switch | 


off those lights no longer required, and hence entails 
additional expense. 


attendance, the Waters Electric Time Switch Company, of 


In order to avoid the necessity of such | 


manner—that is to say, the generator charges them, when 
they discharge a current of higher tension across 
branch and insure a spark in the branch circuit. In _ this 


a 


way a close adjustment of the electrodes at the burners is | 


not required, as the condensers of each branch will charge 
and discharge themselves over their respective branchés 
without interference with the others. 


affect photographically a so called | 


the break between the electrodes at a number of | To the Editors of The Electrical World : 


Proposed New Electrical Terms. 


To the Editors of The Electrical World: 

A short time ago a friend asked me for a convenient 
phrase to express ‘‘ current strength,” or ‘‘ number of am- 
peres.” Remembering that potential is spoken of as ‘‘volt- 
age,” I suggested ‘‘ampage.” Since then the term has 
found considerable use here and has met with favor. To 
complete the list, another friend contributed ‘‘ ohmage.” 

In the technical phraseology which electrical progress 
has demanded may not these words supply a long-felt 
need ? A. E. WATSON. 


ANSWER.—The term ‘‘ampérage” has been employed to 
some extent to express the idea of current strength, but 
has not found much favor. The term ‘‘ current” appears 
to answer the purpose very well, and is one that is gener- 
ally understood.—Eps. E, W. 


— <> +0 Berm 
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* Linerustas ” and “ Basic.” 


To the Editors of The Electrical World: 
I read in your issue of Nov. 30, with great interest, *‘The 
Methods and Wiring System of the Interior Electrical 





the | 


Conduit Company.” If you will allow a criticism from a 
subscriber, I would say the methods are very clearly set 
forth, both by the sketches and language used, but I am at 
a loss to know, and take the liberty of asking, the mean- 
ng of two words used, viz.: ‘‘ Lincrustas,” on page 3851, 
and ‘‘ Basic,” page 352. 

Please note the compliment intended by referring to you 
as authority over ‘‘ Webster’s Unabridged.” in which I 
cannot find the word, in one case, nor the definition of the 
other, as used in this article. ALFRED THOMAS. 


ANSWER.—‘‘ Lincrusta” is a well-known and largely 
used decorative appliance for houses, employed in place of 
paper on the walls of rooms, etc. It has been on the mar- 
ket for several years. ‘* Basic,’ as used in the article in 
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AND 3.—THE WATERS TIME SWITCH. 


FIGs. 


the sense of ‘‘fundamental,” may be found so defined, 


| with confirmatory quotation, in the new Century Diction- 


ary.—Ebs. E. W. 
—_____—_ 2 © +2 


Edison Pressure Indicators. 


Will you, through the columns of your paper, explain 
the connections and working of the pressure gauge used to 
show the pressure at different points on the feeders or 
mains in an Edison station—three-wire system. By doing 
so you will confer a favor upon IGNORANCE. 

ANSWER.—For a full description of the pressure-indicat- 
ing instruments employed in the Edison three-wire system 
we would refer our correspondent to our issues of Dec. 24 
and 31, 1887.—Eps. E. W. 


—_——-'-~s +o > 0+ > — 
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Closed Circuit Burglar Alarms, 


To the Editors of The Electrical World: 

As a young subscriber and reader of your valuable paper, 
I take the liberty of asking you some questions: ; 

1, Can an annunciator be operated upon a closed circuit 
burglar alarm system? 2. If it can be done, how is it 


|done? 38. Why are not closed circuit alarm systems more 


used than they are at present ? F. B. WIDMAYER. 


ANSWER.—1 and 2. Yes. All that is necessary is to 
make a slight change in the construction so that the 
shutter drops when the circuit is broken. A different 
arrangement, however, is in use in the central burglar 
alarm stations. In these the circuits are usually passed 
through galvanometers, which are deflected a definite 
amount. A variation ‘in resistance or arupture of the 
circuit causes a movement of the galvanometer needle, 
which strikes a stop and closes a local circuit that operates 





\a gong. 3. Nearly all the burglar alarm systems installed 
for the protection of buildings, stores, etc., during the 
| absence of the occupants, are on the closed circuit system. 
|The reason why they are not applied to house burglar 


Mr. Lunge” prefers to use a Ruhmkorff coil to charge | alarms is that the closed circuit battery would require more 
Brockton, Mass., have recently brought out a time switch | the circuit, as by its use the charge and discharge takes | or less constant attention, which is pot demanded by the 
which turns the lights on and off automatically at the | place rapidly and successively. 


| open circuit battery.—Eps. E. W. 
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Practical Points in Electric Car Service. 





BY O. T. CROSBY. 


The following statement of facts results from observations 
made by Messrs J. H. Vail, C. L. Edgar, Wm. Habirshaw 
and myself, inthe month of May, 1889. The number of indi- 
vidual readings taken was too great to permit repetition 
here. The system of observation was this’: Volt and am- 
pére readings were taken at 30-second intervals, the instru- 
ments being eee ona car in each of the three cities, 
Richmond, Va., Cleveland, O., andScranton, Pa. Notesas 
to passengers carried, stops made, etc., were taken on the 
car. Averages for long periods were taken from records 
kindly furnished by the railway companies in Richmond 
and Cleveland. On the three lines, which were carefully 
examined, the motors used were those of the Sprague 
Company’s first type, save in the case of one car in Cleve- 
land, which was run by motors of the Sprague Company’s 
second type. The dynamos were of the Edison type. We 
obtained much interesting information by inquiring at the 
central station of the Eckington and_ Soldiers’ 
Home Railway, Washington, D. C. This road has 
motors and dynamos of the Thomson-Houston Company. 
The facts given concerning this road are to be understood 
as not authenticated by instrumental checking. While 
the observations from which conclusions will be here 
drawn, are now perhaps the most detailed and extensive of 
their kind, I hope many such will soon be on record, giv- 
ing final values to certain important constants. More 
nearly than anything else, I believe that the car-mile is 
the unit of earning capacity, a certain population per mile 
being assumed. Hence the prominence of that unit below. 
The unit car may be taken as the regular 16-foot car. In 
Washington, double-deckers constitute part of the equip- 
ment and appear very attractive. 


Coal Consumption.—We yet lack any accurate scale 
showing values of different coals as heat producers. Tak- 
ing things as we found them: 


In Washington, soft coal cost per ton..............cceeseeseeceee $2.90 
*“* Richmond, = en Se. ees deee wee ceads sas es bene 3.00 
* Cleveland, e ea " ER aicDet dhe car xaiesiee 1.25 
** Scranton, culm coal (from adjacent pile), cost per ton........ 0.10 


The coal consumption per car mile in these cities was as 
follows: 


2,800 


In Washington, coal in lbs. per car mile...........- 550 7 5.0 bs. 
In Richmond—complicated by supply of light and 

power from same boilers. 
In Cleveland, coal in Ibs. per car mile.........-..- oO =8.0 “ 
In Scranton, coal in Ibs. per car mile.........----.- i =5.6 “ 


The car-mileage per day of entire service in Washington, 
cannot be considered accurate; it was made up from the 
‘*say-so” of station employés, not referring to written 
records. Its error is probably not greater than 10 per cent. 





Cost of coal per car mile, 


2.90 x 5 
I ok 5 book ro tkcnk loaned cesses = 6.72 oo | 
In Washington 2,000 6.7 cent. 
1.25 x 8 
+ IE sti eo cst deeb es ccetderssas tide = 0.5 * 
1 2,000 0.50 
: 0.10 x 5.6 
TY Pei at sie ot Aetea ) 4a so nak we eee - = 2 
C 2,000 0.028 


Attendance.—In this I include only the attendance nec- 
essary for producing and delivering power, and nothing for 
conductors and drivers. Engineers, firemen, motor clean- 
ers, linemen, and a part of general superintendence consti- 
tute this item. 





Cost per car-mile. 


In Washington in te keg ia ae ae i Se Be oa Uae es ee . 2.5 cts 
** Richmond, complicated as above. . 
Se rh aR oe age eas en a Sa ehias waded Soenaelon Nene 2 0 cts. 


FY . io enh 6 ordi eeree anes 5, Muelak au Woae" Kaine obs eracee Swain 2.0 cts. 


Oil, waste, water, etc.—No great error will be made in | 
putting this at 0.2 cent per mile at all points. 


Interest, Insurance, Depreciation and Taxes on Real 
Estate per Car Mile. —The value of real estate in the plants 
visited was not readily attainable. It was in no case used 
to its maximum capacity, and values per horse power 
of total capacity varied very much. So, also, as to tax 
rate. The figures I will use must be understood as not 
founded on authentic data, but on fair approximation. 
The value of real estate for plant making 1,000 car-miles 
per day is taken at $15,000; interest at 5 per cent.; de- 
' preciation at 2 per cent.; insurance and taxes at 2 percent.; 
total,9 per cent. 

Applying this to $15,000 and dividing by 365 x 1,000, we 
obtain 0.37 cent per car-mile. 


Machinery and Line.—The cost of maintenance of the 
electrical machinery of a street railway has been the sub- 
ject of much inquiry. The ‘‘ extreme youth” of the art 
offers sufficient «xplanation of the vagaries shown by this 
element of cost. It has sometimes been riotous, like a boy 
out of school ; sometimes quiet, like a boy after a flogging. 
At this date, maintenance on any road installed by one of 
the few well-known companies in the business will show a 
much more modest front than it did even six months 
ago. If we should take periods of six months on 
the roads in question they would, doubtless, all show great 
fluctuations in the depreciation figure. When, there- 
fore, I take five per cent. per year on the whole electri- | 
cal equipment, dynamos, motors and line, I am giving ex- | 
pression to an opinion founded on many and varied hap- 
penings constituting quite a thorough practical experience 
in the work. Further, I must say that we will understand 
depreciation values one year from to-day much better than 
we do now. My five per cent. is ‘“‘subject to change with- 
out notice,” though guaranties very near this figure can 
now be had from reliable companies. Include in the plant 
on which five per cent. maintenance is to be calculated, 
the boilers and engines, and this percentage becomes still 
safer. It may be remembered that dynamo maintenance is 
known to be less than five per cent.; line maintenance by 
care can be kept inside that figure; hence, even if motor 
maintenance exceed that five per cent., our average re- 
mains nearly correct. 

The total cost of steam and electric machinery and line 
equipment sufficient to perform a service of 1,000 car 


miles per day is an element as variable as the cost of real | 
estate. As yet, also, we often find a capacity in excess of 


actual service. The use of iron poles, instead of wood, will 


In the systems here treated, the numbers of car miles 
per day made on each mile of line work are pretty closely 
as follows : 


Ss os 600.0.c6ni veds chened $od s0aes aes bo0eed<aveshaeheans, oo 200 
PEIN So Sas ec can seen ath ecsuse® beeve Basch ceri ceeeedk oineaeess 140 
Cleveland (all double traok)......- cccessccscccsee sevsccees vacant 400 
Cre Saerrie Tat oo Kk” do Veda ae 130 


Differences in the proportions of single and double track 
and actual traffic demands largely affect such figures. 
The cost per mile of overhead work for various sets of con- 
ditions is now quite regular; but variation in the condition 
is considerable. Thus, nature of soil, kind of pavement, 
kind of rail, distance from station, number and size of cars 

r mile, grades, volume of traffic, number of trees on line, 

ind of pole, general finish of line, local price of labor, 
freight charges—all these enter, Again, I will here use 
probable values rather than actual costs of the above lines, 
on one of which especially a considerable expenditure was 
made for that valuable but intangible commodity—ex- 
perience. I will, therefore, assume: 

Average cost per mile of Richmond and Scranton type 

(wooden poles, lines principally single track)....,............ $1,500 
Average cost per mile, Cleveland type (double track, iron 


DOME «5 aos 96d akand a? Deane eebEdene 6 Ken pet es cca ends steserecss 3, 
Average cost per mile, Washington type (centre pole of iron, 


principally double track ..........06..-5 escceees Pecebabewaeess 2,700 

These investments may be considered as sufficient to sup- 
port more than the car mileages above given, but average 
traffic may not demand more. The investment for motors 
per car mile is now generally larger than it need be if 
traftic were everywhere heavy enough to demand double- 
car service (one motor car, one tow-car). The equipment 
is frequently sufficiently powerful to do towing service 
when no such service is required. This figure also varies, 
in case of single car service, with what the owners choose 
to get out of their plant. Thus, in the points visited, 
average car miles per day for each motor car in service 
were : 
In Cleveland, regular car mileage.............. 





“ Washington (approximate).......-.......sseeeee 8 

CS LL nae Seis pu cess ne este ides ven ee ee a “ 
EA, Soden pee ae race ye ePh see tel esusW ade 80 _ - 
W CR aoa pecuAtere nah ints sci te iehex cake eee ee) S 


Since the date of inspection, the car mileage per day per car has 
increased greatly in Cleveland, and, I think, in Washington also. 

The cost of motor equipments per car may now be taken 
at about $2,500. The dynamo capacity required to drive 
each car will generally be found to be from 7.5 to 10 h. p. 
When the number of cars is considerable, the lower figure 
will apply to even the hours of heaviest traftic, but the de- 
sire to have a margin on dynamo capacity, thus permitting 
some increase in number of cars without increase of sta- 
tion plant, usually operates to ine the larger figure, and 
eften a higher one still. Actual readings, extending over 
long periods, showed a maximum of 7.5 h. p. per car, called 
for in Cleveland and Richmond, from 16 to 20 cars being 
on the line. The ‘‘ say-so” of station employés in Wash- 
ington and Scranton indicated about the same figure. 

We may, therefore, assume 10 h. p. of dynamo capacity 
as installed for each car on the line. Save in very small 
units, the cost, covering spare parts and all station equip- 
ment, may be taken at $45 per horse power. 

The cost of engines and boilers is very near the same 
figure per horse power, and we may assume 11 h. p. 
installed for every car in service. We may now sum up as 
to machinery and line work. Interest will be taken as be- 
fore at five per cent.; maintenance as explained, at five 
per cent.; taxes and insurance at 2 per cent.; total, 12 per 
cent. 

Then the cost per car mile = 

Cost one mile of line x 0.12 1 

365 X car miles per mile ’ ue 

Cost one car equipment 0.12 
365 x daily mileage per car 
Cost 10h. p.dynamo X 0.12 
365 x daily mileage per car’ 
Cost 11 h. p. steam plant x 0.12. 

365 X daily mileage per car 


Applying the figures above given, we have for 





, plus 


plus 


ie ere: We GON BAO. ooo os o'ooask ctesensaocesess 1.8 cents. 
(2) Richmond, re Se DW Westatueas vecctist ser nee eae 2.20 
(3) Cleveland, “ - RNS PRS Be TGS RR ea ia. & 
(4) Scranton, * - 5 aa EET) Ge My Lehre =. 
RN spe ete ae re ik eae as ied a nial senha 7.40 cents. 
NS ag wan Siu s's og aah madels xs Baae aber es ahs raeeekeer ane 1.85 cenus. 


In (3), above, the large number of. car-miles per mile of 
line, and good figure for car mileage per car, bring the 
total down, in spite of an expensive line. Bringing all the 
items of cost per car-mile together, we have, for motive 
power : 

Machin- 


Attend- Real ery and Oil and 
Coal, ance. estate. line. waste. Total. 





Washington... ..... 0.72 2.5 0.33 1.8 0.2 5.55 
Richmond........ -- 0.72(%) 2.5%) 0.33 2.25 0.2 6.00 
Cleveland............ 0.50 2.0 0.33 1.68 0.2 4.71 
RN 5 fan «c0s 04s 0.028 2.0 0.33 1.83 0.2 4.18 

NS he an a Bakar cinn eck akhesk cai dee cath nas sheds Or ea aD 5.09 


The figures for Richmond marked (?) were not attainable. 
Coal and labor being of nearly the same values as in 
Washington, equality in these items has been assumed. 

Interest on investment constitutes about one-fourth to 
one-fifth of the whole, 7. e., about one cent per car mile, or, 
say 20 per cent. of the total. Coal (except in the abnormal 
case of Scranton) is about 12 per cent.; attendance about 
40 per cent.; machinery and line (without interest) about 
20 per cent. 

Effect of Grade.—Out of a total of 120 readings on a car 
in Richmond, going over a line of heavy grades, there ap- 
pear 29 zero readings for current, and of these not more 
than six were due to the fact that the car was atyrest when 
the moment for record came. Let us take, however, only 
20 readings as made while the car was in motion; that 
means that during one-sixth of the total time of run, 
gravity and momentum effects combined, made 1t unneces- 
sary to use current to keep the car in motion. 

Out of 120 readings in Cleveland, over a practically 
level road, only 15 zero readings are found, and nearly all 
these were noted as ‘‘stops.” In other words, grades | 
work both ways, and keep average currents down to better 
figures than might be expected. 

Comparison of maximum efforts, however, indicates 
the disagreeable character of grade work, thus : 


Maximum supply of energy observed at one reading. | 





ei A To ae rar ee 19,2z5 watts = 25.6 h. p. | 
Se IE, 5c oo-A anaesatkbbas se: daonncaka 11,300 “- 20 “ 
I oa ki cs eas aes ad 14,400 “ ois. *.: 1 


Reading (1), was taken on a 9 per cent. grade; load, about | 





add from $800 to $1,600 to the cost of each mile of road. 





8,500 unds ; reading (2), ona very slight grade, with a 
load of about 9,800 pounds; reading (3), on about a 7 per | 








| cent. grade, load about 8,800 Ibs. On other occasions in 


Richmond I have seen, with extravagant loads, readings 
nearly 50 per cent. greater than the 25.6 above. 

An important relation to be observed, as facilitating cal- 
culations, is the relation between car mile and horse power 
hour. This relation was found to be : 


From special test in Richmond _........ . lear mile = 1.01 h. p 
” i EO UOUIINEE ccc sees. seeeews 1 =~ =O.67 * 
Pa a Scranton. ........ Sata, ™ =@94 “ 

From averages of several days in Richmond. 1 io ei 
= - 7 Cleveland . 1 - =¢99 “ 
OIE So isaos vsikc Cased soscabecdess. Veacivereeniact tees 24h p. 


The loads in the special tests were ymca 4 from four 
passengers to twenty-four. In these figures the beneficial 
effect of small grades is seen. It is probable that the 
average number of passengers carried per car mile is in 
Cleveland (type of light grades) greater than in Scranton 
or Richmond (type of heavy grades), otherwise the differ- 
ence would be greater between the heavy grade and the 
light grade roads. 

It isto be noted that the horse power here considered, is 
that delivered to the cars. To learn what the same 1ela- 
tion is when carried to the power house, we must next 
learn of the line-efficiency. Taking figures of special tests, 
this is as follows: 


SE? 5c. sca dea cuncs dupa s secuectee dames 88 percent. (1) 
PSs gocdss qv avetibartiG 6%. eke tenbieas 94.4 - (2) 
a | rs rey Serer er ore ee 88 = (3) 


These percentages will not, of course, be maintained at 
hours of heaviest traffic. In (1) and (3), a number of track 
connections were broken, causing considerably more than 
necessary loss with the copper actually in the line. Whut- 
ever the loss may be in these three roads, we all know that 
the loss may be made what we please. Let us take it at 10 

recent. It may then be said, closely enough for anything 
ess than very accurate calculations, that on average roads 
one electrical horse power hour in the station will produce 
one car mile of service on the line. 

Nearly the same value for this relation may be deduced 
from figures published by Dr. Louis Bell, taken from prac- 
tice of the Lafayette, Ind., electric railway (ELECTRICAL 
WORLD, J une 22, 1889). He says that 16.1 pounds of coal 
were required to produce one electrical horse-power hour. 
He says that six cars are in use, making from 35 to 40 
miles per day. We may assume then about 230 car miles 
per day. 

Total coal consumption for the day was given as 4,500 pounds; 


4,500 _ 
“sag = 19-5. 


- 19, ‘ 
Hence, one car mile = or 1.22 electrical horse power hours. 


2 
16.1 

The figure for coal is very high as compared with 
practice in a great majority of dacielant stations, for either 
ight or power. Coal per indicated horse-power hour 
is given by Dr. Bell as 7.3. This is high enough, 
but the jump to 16 pounds per electrical horse-power 
hour, shows poor steam and shafting service, or 
error in calculation. Another relation calculated, that 
between maximum two-hour supply of energy and 
average supply of energy, may become of importance, 
especially in the case of purchase of power by meter, 
the seller wanting to know beforehand how much 
current he can sell from a certain plant for car service. 
The plant must have normal capacity to supply the maxi- 
mum effort continuing for a reasonable time, say one 
hour, while it may be relied on to ‘‘ spurt” for an extra- 
vagant, but very short demand. 

I found that in Richmond, with about 21 cars out, read- 
ings, extending through several days, showed a current of 
220 ampéres as flowing continuously for one hour, while 
the average of same readings, reduced to 24 hours per day, 
equaled 110 ampéres, or 50 per cent. of the one-hour max- 
imum. In Cleveland, corresponding figures were respect- 
ively, 173 ampéres and 66 ampéres, 7. e., 38.3 per cent.; 16 
cars being in service. Taking the mean of 50 and 38, that 
is, 44, we may say that, on average roads only 44 per cent. 
of the 24-hour capacity of the central station plant will 
actually be used on the cars; the plant being such as can 
easily handle maximum loads of one hour duration. 

Miscellaneous Facts.—In Cleveland schedule speed is 
nine miles per hour. We made ten miles an hour on the 
observation trips, including stops for a number of passen- 
gers, the length of route being 3.3 miles. In Scranton 
and Richmond schedule time is about six miles per hour. 

Special tests limited to the exact time of a run, and made 
by daylight, do not measure all the power really con- 
sumed in car service. Lights at the station and on the 
cars, field circuits of shunt dynamos, movements of cars in 
yards, leakage and drop on the line; all these make their 
demand on the engines. Most of these additions are inde- 
pendent of grade, hence, as shown above, average car mile- 
age per horse power hour in the station, and from bus-line 
ammeter readings, will be found more uniform, as between 
different roads, than the trip determinations on the cars. 
Thus, from 
Special Tests. 

Horse-power hours 


per car miles. 
COG IOE ois ncckns abi senceterea 67 


NE ey hae Cee 1.05 = 50 per cent. greater than .67 
SEE... dc -& go haGabeveavee tania 0.94 = 42 per cent. greater than .67 
From Station Readings. 

Cleveland.... ...... nits aohicet ae 
NS ote ee 1.18 = 31 per cent. greater than 0.9 


The average expenditure of energy on cars, as shown in. 
the special tests was : 


Aver. 

Watts. H.P. load. Total rise. Aver. speed. 
Richmond...... 4,883 6.5 8,500 55 —s feet 6, one way 
Cleveland...... 4,986 6.6 9,500 0 - 9, round trip 
Scranton....... 5,587 7.4 9,500 100(%) “ 5.7, one way 

evens 3,400 4.5 8,200 100(?) “* 6.0, one way 
eaves 4,494 6.0 8,800 0 ** 5.85, round trip. 


Starting currents were generally 18 to 20 ampéres, with 
about 460 volts atcar. On grades, starting currents were 
25 amperes. 

The voltage at certain points was found as low as 825, 
due to bad ground connection, station voltage being about 
475. At many points on the lines in Cleveland and Scran- 
ton 500 volts were recorded, voltage at stations being 505 
to 525. 


It is to be remembered that in all individual tests, ° 


equipped with motors of any kind now used, the handling 
of the variable resistance, whether internal, as in the com- 
mutated field of the Sprague Company’s motor, or ex- 
ternal, as in the Thomson-Houston motor, may produce 
results less favorable than the best pessible results. An 
intelligent motor-man can save coal just as an intelligent 
driver of horses saves hay or horseflesh. The results 
given above involve the personal equat:cns of average 
drivers. 
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Mr. Greene on Electric Traction Before the New York | opinion that the electric railway, being r 


Electrical Society. 


One of the largest audiences which has attended the | 
meetings of the society during this season was that which 
gathered on Dec. 11 to hear the paper read by Mr. S. 
Dana Greene on the “‘ Devolopment of Electric Street Car | 
Traction.” 

Mr. Greene treated the subject eminently from the prac- 
tical standpoint, and began with a detailed description of 
the manner in which electric railways are constructed. 
Beginning with the line construction, he explained the 
manner in which the poles are set at distances of 125 to 
150 feet, the manner in which the wires are suspended 
from these poles and insulated; and, on the other hand, the 
construction of the line where poles are not used, but the 
line wires are suspended from cross wires attached to 
houses. Referring to the construction of the ground return 
circuit, the speaker dwelt = the necessity of making 
this as good as possible, which is effected not only by in- 
serting earth plates at intervals on the line, but by the 
thorough connection of one rail to the other by means of | 
joints making good metallic contact between them; and 
Mr. Greene pointed out the liability to bad contact when 
the fish plates alone are depended upon for that purpose. 

Proceeding to describe the connection of the power sta- 
tion with the line, Mr. Greene pointed out that, whereas 
in the early stages of the art the line consisted of but a 
single circuit of a large wite, the present method consists 
of using a comparatively small working conductor to 
which the trolley makes contact, but which is fed into at 
various points by the main conductors of larger cross-sec- 
tion. The advantage of this is not only a saving in copper, 
but more than that, it makes the line independent prac- 
tically of an accidental break, as it is evident that the 
occurrence of a break at any one point would not interfere 
with the working of the line on either side of it, as the 
main conductors feed into the working conductors at var- 
ious points. Mr. Greene also described the arrangement of 
the central station for the most economical working and 
gave some valuable hints as to the proper handling of cars. 

Regarding the various systems of overhead, underground 
and storage battery systems, Mr. Greene wasof the opinion 
that while the overhead system undoubtedly was the most 
readily applicable to the majority of cases, and had so far 
proved itself to be eminently successf11 in pore, the un- 
derground system was not one which, in his opinion, was 
rightly to be condemned as impracticable even in the light 
of the past apparent unfavorable showing which it has 
made. Mr. Greene referred to the case of the conduit put 
down in Boston, and showed that by its situation and con- 
struction it could not possibly have been successful. He 
laid down asa rule that any conduit designed for electric 
railways must be capable of completely draining the street 
through which it rans, which follows as a necessity, for if 
the sewer connections themselves are not able to do that 
work, the conduit must be capable of maintaining the con- 
ductors free from water, that is, free from a short circuit. 

Another fundamental argument besides the proper 
drainage was the application of good engineering princi- 
ples to the construction of the conduit; and it was also 
from the lack of this that the past ill success is largely due. 
Of course he admitted that the heavy first cost of the un- 
derground system must restrict it to such situations where 
the traffic is sufficiently heavy to warrant the outlay. 

Mr. Greene, however, was decidedly of the opinion that the 
theoretically perfect system of electric traction was that in 
which the storage battery carried by the car was employed. 
He, of course, adverted to the fact that as yet conclusive 
roof is still wanting of the perfect reliability of the storage 

attery for this purpose; but he was safe in asserting that 
if the next three years showed the same progress in this 
direction as the past three years had shown, the question 
now in doubt would be definitely solved. Mr. Greene said 
that in his opinion the storage battery was not applicable 
to roads having grades exceeding 5 per cent., but i roads 
at and below this an improved battery would place the 
system in a very prominent position. 

Discussing the application of the motive power to the 
truck, Mr. Greene was of the opinion that, although two 
motors were employed at present, the future would proba- 
bly see the adoption of but a single motor. He predicated 
this on the ground that one such machine could not only 
be better regulated and handled than two, but that it 
would operate more efficiently. He admitted, of course, 
that it would probably require an entire remodeling of the 
present form of truck, a the probable mounting of the 
same upon wheels as much as 36 inches in diameter, but he 
looked forward to the time when a single motor of 40 to 50 
h. p. would be applied in this way to a single car. He also 
adverted to the fact that the present short wheel base of 
the car made riding frequently uncomfortable on account 
of the swinging motion, and the remedy therefor was 
plain, consisting in the increase of the wheel base and the 
probable substitution of bogie trucks, and, as in the case of 
the car now being tried in Boston, which exemplified the 
mounting of the car body on a truck having three pairs of 
wheels. 

Regarding the cost of operation of electric roads, Mr. 
Greene stated that experience had shown that they effected 
a saving of 50 per cent. over the cost of operation with 
horses. This referred to the overhead system. It was evi- 
dent that in the case of the conduit, the cost would some- 
what exceed this figure, but would, nevertheless, be still be- 
low that with horses. 

Mr. Greene remarked that the potential usually em- 
ployed in this country, at least for electric railway service, 
was 500 volts, and that he had not yet heard of a single 
case in which the reception of a shock from the railway 
conductors had been followed by even temporary disable- 
ment. 

Adverting to the recent action of the Broadway Railroad 
in this city, and to its determination of putting down a 
cable road, Mr. Greene expressed his surprise at the move 
and deplored the fact that they had apparently examined so 
little into the merits of the electric conduit system. He was 
certain that within the next two or three years a conduit 
system would be forthcoming which would answer every 
requirement for such a road, and that the step at present 
contemplated would be shown to have been a very hasty 
one. In conclusion, Mr. Greene cast a look into the future 
and described briefly the constant attempts at increase of 
speed in electric railways, and also described the Weems 
electric railway system by which a speed of three miles a 
minute had been obtained, and which was very well 
adapted for mail and express purposes. 

In the discussion which followed, Mr. Frank J. Spragne 
made some very interesting remarks, and gave it as his 
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ized asasuc-| Do the papers fill their columns with lurid details 


cess to-day, had nothing to fear from the cable system. In | of the awful results of boiler explosions? But last week 
fact, he remarked that since the cable conduits are usually | three human beings were hurled into eternity by the ex- 
well constructed by competent engineers, they would prove | plosion of a boiler, their bodies being torn to pieces and 
a first-class receptacle for the electric conductors which | presenting a horrible sight. Did the papers come out with 
will be certain to follow, and hence whenever he heard of |an article having sensational head lines? No, indeed. 


the laying of a cable conduit, he was well pleased. 





Obituary—E. N. Dickerson. 


Edward N. Dickerson, whose death at Far Rockaway oc- 
curred on Dec, 12, was sixty-five years old. He was the 
son of Philemon Dickerson, Governor of New Jersey in 


1836, and was a nephew of Mahlon Dickerson, also Gov- | 


ernor of that State, and at one time Secretary of 
the Navy. Mr. Dickerson was graduated from Prince- 
ton College when but eighteen years old, and three years 
later was admitted to the bar. e soon distinguished him- 
sels as a patent lawyer, but gave up practice for a time in 
order to devote himself to scientific studies and foreign 
travel. He made a number of inventions in con- 
nection with the use of steam. Returning to active 
practice in this city, he became one of the most 
noted patent lawyers in the country, and was engaged as 
counsel in a large number of highly ae be cases. He 
was connected with more than one telegraphic suit, and 
was ve 
plete triumph of the Bell telephone patents. He was in- 
terested in electricity anda great admirer of Prof. Henry, 
regarding whom he made an impressive address at Prince- 
ton a few years ago. He has recently been interested in 
electric motors, and is understood to have hada large stake, 
as president, in the well-known C. and C. Electric Motor 
Company of this city. Mr. Dickerson was a man of strik- 
ing appearance, being six feet three inches in height and 


finely proportioned. He leaves a widow and one son, Ed- | 
ward N. Dickerson, Jr., who has been his law partner. | 


The United States Courts in this city adjourned on Decem- 


ber 12 when his death was announced, as a mark of re-| 


spect for his memory. The funeral took place Dec. 4. 
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Western Union Earnings. 

At the last meeting of the directors of the Western Union 
Telegraph Company, the usual dividend of 1} per cent. was 
voted, with an extra dividend for the quarter of % per cent. 
The payment of % per cent. as an extra allowance makes 
the distribution for the current quarter 2 per cent., at the 
rate (if continued) of 8 per cent. a year; but, inasmuch as 
the extra amount might be given in no other quarter, it 
would leave the stock still upon the 5 per cent. basis. The 
estimated earnings of the company during the quarter end- 
ing Sept. 30 were during that quarter put at $1,750,000, but 
the real figures proved to have been $2,008,045, or $258,- 
045 more than the estimates; this is equivalent to 2.05 per 
cent. for that term upon the capital stock. An estimate of 
the business for the quarter ending Dec. 31 showed expect- 
ed net revenues of $2,000,000, out of which interest and 
sinking fund payments of $233,850 must be paid, leaving, 
after the payment of the regular 1} per cent. quarterly 
dividend, a Saaaiee of $688,762. The extra dividend will 
require $646,432, leaving still in hand a balance of 
$42,330. 


—- 08 00 Gm---- - 
Gen. Walker on the Use of Electricity. 


Gen. Francis A. Walker, President of the Massachusetts 
Institute of Technology, was interviewed on the practical 
lessons of the fire by a Boston Herald reporter, and among 
other things said: ‘‘ Of course, I have not made a study of 
this fire, and am not prepared with an opinion as to its 
origin. Itissaid to have been started by electric wires, 
and I have no doubt that this is the case. 


electricity. This great agent undoubtedly is dangerous. 
It has been introduced so extensively ina short time, and 
has been put to so many uses that the public has become 


terrified from the numerous accidents that have occurred. | 


The experience of the past twenty-five years has proved 


that the world cannot decline a great agent of power be- | 
cause Of the liabilities that attach to it in proportion to its | 
meet- | 


benefits. The general use of electricity is 
ing with opposition, but its final universal adop- 
tion is certain. There will be accidents and there will 
be fires, but the immense power needed to run street cars 
and to light cities cannot be obtained without this cost. 
There are as yet comparatively few men who have had the 
scientific training and the particular experience to use it 


with the best results—the maximum of power and the | 
mininum of danger. It is chietly handled by two classes of | 


men. There are cranks who are full of enthusiasm and 
theory, and almost without practical knowledge or applica- 
tion, and there are workmen who have had something to 
do with electrical machinery, have picked up some ideas, 


| and blunder ahead after a fashion. This will change in 


time, and electrical matters will be in charge of men from 
our scientific schools, who acquire the experience readily, 
and are soon fully equipped for the business.” 

Much of this is sensible and true. But if General Walker 
had said that ‘‘ the public have become terrified” by the 
sensational reports published in the daily papers, of acci- 
dents untruthfully laid at the door of electrical industries, 
he would have told the simple truth. And it is to be 
regretted that so ablea technical writer, and so well-known 
an educator in a field where a want of precision in detail is 


not tolerated, should have permitted the use of so loose and | 


misleading an expression as ‘‘ the numerous accidents that 


have occurred,” when he must well know that the total | 


number of all the human beings killed or injured, as a re- 


sult of the employment of electricity in any of the indus- | 
tries, since the beginning of the century, is /ess than the | 


total number injured and killed by the explosion of boilers 
during the present year—that is, during 11 months of a 
single year. 

And yet the use of steam as a form of energy is an 
old industry, and the rules which should govern its gen- 
eration and use have long since been well defined. Every 
city has its paid inspectors, and there are insurance in- 
spectors and government inspectors. Nevertheless death 
and destruction have followed in the wake of the employ- 
ment of that form of power since steam was known. Use 


a wornout boiler covering and you no more certainly in- | 


vite destruction than in the employment of a copper con- 
ductor having a wornout covering. 


prominent in the litigation that ended in the com- | 


At any rate, it | 
has opened the way for many objections to the use of | 


Twelve lines at the bottom of a column contained all that 
could be said about so common an occurrence as the loss of 
life through the employment of wornout boiler insula- 
tion. 
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Banquet of the Northwestern Association of the Insti- 
tute of Technology. 


The annual banquet of the Northwestern Association of 
the Massachusetts !nstitute of Technology was held at the 
University Club, Chicago, on Dec. 7. Professor Charles R. 
| Cross went from Boston to represent the faculty. Among 
the invited guests were James L. Houteling, of the Yale 
Scientific School; Geo. Gibbs, of the St. Paul road, and Dr. 
H. H. Belfield, of the Chicago Manual Training School. 
President Creely was the toastmaster. Other speakers be- 
sides those above given were L. A. Ferguson, ’88; W. H. 
Low, '76; H. B. Stone, R. H. Pierce and Henry Raeder. 
Officers of the association, which comprises graduates of 
the school living in the Northwest, were elected as follows 
|for the ensuing year: T. W. Robinson, president; H. B. 
Stone and Arthur Winslow, vice-presidents; Solomon Stur- 
| ges, secretary and treasurer. Among the papers read 
during the evening was a very interesting one on ‘ Elec- 
tricity and its Applications’ by Mr. L. A. Ferguson, of the 
Chicago Edison Company. 
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The Design of Commercial Transformers.* 


BY J. SWINBURNE. 
I, 


The theory of alternating current transformers has so 
often been discussed that many readers may wonder at a 
| further addition. So far, however, it has been usual to as- 
| sume that the electromotive force varies harmonically, and 
| to base upon this assumption a series of long and compli- 

cated analytical or geometrical investigations, which are 
not usually followed by electrical engineers, and would be 
of little value to them if they were. The object of this 
short series of articles is not to produce more literature of 
this kind, as it can be evolved by any one who has sufficient 
| disregard for accurate data and an average knowledge of 
mathematics ; but to enable those electrical engineers who 
have not already given much attention to the questions 
of transformers to design apparatus to meet given condi- 
tions. 
Though the assumption of the harmonic curve cannot 
give results which are accurate in practice, it is not abso- 
|lutely useless. For instance, we may adopt it for finding 
| the relation between the maximum and mean value of a 
| current, not because the relation so found is the relation 
'in practice, or even approximately the relation, but because 
|a fairly large error in our estimate in such cases makes 
| little practical difference in the working results of the 
| transformers. 
| Ihave lately published a paper, in which it is urged that 
the best form of a transformer for all cases above the 
| smallest sizes has a particular kind of open circuit. As the 
| object of these articles is not to urge the adoption of a new 
| form of transformer, and as closed circuits are, at present, 
; universally used, they will be discussed at full length. 
|Open circuit transformers may, or may not, come into 
| general use—the subject has only been recently reopened 
| so only a little space will be given to them. 
| Every closed circuit transformer consists of one or more 
coils of copper wire interlinked with one or more cores of 
laminated iron. For the sake of simplicity we may begin 
| with the case of a ring-shaped core with copper wire wound 
on it, like a Gramme armature ring, with two circuits 
wound on it, but without its commutator. Suppose the 
| primary connected to the alternating current mains and 
the secondary open, and take as a starting point an instant 
| when the electromotive force is zero. As the electromotive 
|force rises, a current flows in the primary, and this 
magnetizes the ring. The increase of magnetic in- 
duction in the iron, or, if that idea is preferred, the 
‘inrush of lines of induction, cutting the primary coils, 
induces an electromotive force opposing the main elec- 
tromotive force, and thus opposing the increase of 
the primary current. Assume, for the moment, that the 
primary coils have no resistance. The core induction at 
|any instant is then such that it increases fast enough to 
produce a back electromotive force just equal to the main 
electromotive force. The current at any instant would be 
just enough to produce that induction in theiron. The 
instantaneous current thus depends on the induction in 
the core at that instant. If the iron is never nearly 
saturated the magnetizing current in a closed circnit 
| transformer is trifling. As the primary coils: really 
|have some resistance, the core induction does not in- 
| crease quickly enough to give a back electromotive force 


|exactly equal at each instant to that of the mains, but 
‘less than it to the minute extent needed to pass the 
| magnetizing current against the resistance. This smaH 
| correction may be disregarded. As the primary electro- 
| motive force gradually increases from zero to its maximum, 
| the core induction also increases so as to produce the 
| necessary back electromotive 1orce. This back electromo- 
| tive force is, it must be carefully noted, not proportional 
| to the induction, but to the rate at which the induction 
increases. In other words, the back electromotive force 
at any instant is proportional to the rate at which the 
lines of induction are cutting the coils on their way into 
|the core; not proportional to the number of lines that 
|have already got in. When the main electromotive 
force reaches its maximum value and begins to fall. 
the induction does not begin to fall; what happens to it is 
that it does not increase so fast, but it goes on increasing at 
such a rate as to produce the right back electromotive 
|force. It will thus go on increasing till the main electro- 
motive force is zero. The core induction will then 
be at its maximum. The main electromotive force now 
begins to have a negative value, and, if not prevented, 
would cause a current in the other direction in the 
primary coils. This demagnetizes the iron, or decreases 
the induction at a rate which produces an opposing 
back electromotive force. The induction thus decreases, 
its rate of decrease at any instant being propor- 
tional to the negative electromotive force on the primary. 
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When the primary electromotive force is at its extreme 
negative value, the rate of decrease of the core induction 





motive force may be taken as 10 per cent. greater than 
the mean current and electromotive force. Similarly, 


will be greatest, but the induction will go on decreasing | the effective induction is measured by the effective elec- 


till the main electromotive force again arrives at the zero 
point, at which we started. If the main electromotive 
force follows the same curve in both halves. of the period, 
as it does with nearly all alternate current, machines, or 
even if the mean electromotive forces in the half periods 
are equal and opposite, as must be the case with all alter- 
nating current dynamos, it is clear that at the end of the 
vei the induction is the same as at the beginning. The 
induction has therefore its maximum and minimum values 
at the instants when the main electromotive force is at 
its zero values. In our example nothing was said about 
the state of the core at the instant we began to consider 
it, but the reader will probably have started with the idea 
of an unmagnetized core which was magnetized to a maxi- 
mum and then demagnetized to zero again. If a traus- 
former were switched on at the instant when there was no 
electromotive force on the terminals, the induction in its 
core would, for a few moments, vary between a maximum 
value and zero. Suppose the maximum value were 20,000 
c. g. 8S. lines per sq. cm., it would begin by varying 
from 20,000 to 0; but it would change its variation to from 
+ 10,000 to — 10,000. A transformer may thus have its 
core magnetized to double the extent intended, but that is 
only for a period or two on starting. In our example we 
should either have begun by assuming the core to be mag- 
netized fully in one direction, or to have started at an in- 
stant of maximum electromotive force. 

In the case taken there was at any instant a current suf- 
ficient to produce the induction in the core found at that 
instant. We may thus call the primary current in a trans- 
former with an open secondary circuit the magnetizing 
current. The effect of hysteresis will be taken later. 

Suppose that, in our example, the secondary circuit is 
closed on a group of lamps. The primary current alters 
the induction of the core, and this alteration produces a 
back electromotive force in the primary circuit ; but it also 
produces an electromotive force in the secondary cir- 
cuit. Now that the secondary circuit is closed, this 
produces a current whose effect on the core is opposite to 
that of the primary current. Leaving the primary resist- 
ance out of account, the induction in the core must still 
alter at such a rate as to provide that its excitation at any 
instant is that needed to produce the induction at that 
instant. But its excitation no longer depends on the 
ampére turns in the primary, as there are opposing ampére 
turns in the secondary. The core is thus agnetiecd by 
the difference. Still, leaving out its resistance, it is clear 
the back electromotive of the primary is equal to the main 
electromotive force. If the secondary coils have the same 
number of turns as the primary, the internal or whole 
electromotive force of the secondary will be equal 
to that of the mains, but there will be a loss over 
the resistance of the secondary coils, so that the 
terminal electromotive force will be less by the product 
of the secondary resistance and the secondary effective cur- 
rent. As the primary coils have also some resistance, 
whose effect, though negligible when considering the 
magnetizing current only, is not so when we consider the 
full load primary current; the back electromotive force due 
to the alteration of the induction in the core does not need 
to be quite equal to the main electromotive force, being 
just sufficiently below it to allow the current to flow. The 
back electromotive force of the primary is thus less than 
the main electromotive force by the product of the effective 
primary current and the primary resistance. These 
two products may be written Cpk&p and CsRs. As the 
internal or total secondary electromotive force is equal to 
the primary back electromotive force if the turus are 
equal, and is proportional to it and to the ratio of their 
turns if not, the secondary terminal electromotive force, 


: ; : Ts - 
Est = (Ept — CpRp hp -- OST; ‘ 


Pp 
where 7; and 7p are the number of turns in the 
secondary and primary, respectively. At no_ load, 
neglecting the effect of the magnetizing current as insen- 


tromotive force it produces. The mean induction need 
never be considered, as the question of heating depends 
on the maximum induction. The effective induction is 
thus a maximum of about 10 per cent. less than would 
be necessary to give the corresponding mean electro- 
motive force. The maximum induction again depends 
on the maximum excitation, and not on the mean excita- 
tion. Suppose we hada coil and core snch that to give a 


maximum induction of 1 a maximum current of 1 was | 
needed; the mean current would be about 2 /*, or 0.64, and | 


the effective current would be 1 / 2. Or about 0.7, But 


a maximum induction of 1 is equal to an effective induc- 
tion of about 1.1, so that an effective induction of 1 
needs an effective exciting current of about 0.64. As an 
example, suppose a long core of one centimetre cross- 
section wound with wire; and suppose with a direct 
current one ampére 
tion of 10,000. If the direction of magnetization alternated 
perfectly uniformly at a frequency of 2,500 per second, it 
would induce one volt per turn of wire round it. But if 
the magnetization does not increase and decrease perfectly 


uniformly, the mean electromotive force will remain one | 


volt per turn, but the effective electromotive force will be 
greater. Take now the case of an alternating current, and 
find what effective exciting current will be needed to in- 
duce one effective volt per turn at a frequency of 2,500. 
The effective induction needed will be 9,000. This will 


need a maximum exciting current of 0.9; or a mean current | 


of 0.9 < 0.64; or an effective current of 0.9 x 0.7, or of 
0.63. 
given length of wire, the corresponding alternating current 
will lose only about 0.4, or less than a half. 


The measurements will be taken throughout this paper | 


in centimetres, because there is no advantage in trans- 
lating into inches. By frequency is meant the number of 
periods per second. 
nator gives, at 600 revolutions per minute, 50 periods per 
second, or a frequency of 50. 
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The Wharton Electric Storage Cars in Philadelphia. | 





On Thursday, Dec. 12, by invitation from Mr. Wm. Wharton, Jr., 


president of the Electric Car Company of America, I accompanied | 
several of the officers of the Lehigh Avenue Street Railway Com- | 


pany on an experimental trip of the former company’s electric car. 


Start was made at the intersection of Lehigh avenue and North | 


Second street; thence over three miles of track of the Lehigh Ave- 
nue Railway (double track road) to the corner of Ridge avenue and 
North Thirty-second street, passing through the northern suburbs 
of the city—between Kensington and Richmond—and past the pleas- 
ure grounds of Strawberry Mansion in Fairmount Park to the ceme 


teries and mammoth horticultural hot-houses at the Ridge avenue | 


terminus. The ride was without mishap or delay, and throughout 
the trip the occupants of the car carried on conversation in ordinary 
tone of voice, no noise or jar arising from either the motors or 


trucks; and the mammoth car in which we rode moved gracefully | 


up and down the grades and around the sharp curves without jolt- 
ing or apparent loss in speed. The maximum grade is 5 per cent., 
400 feet long. Other grades are, 3.7, 3.4 and 3 per cent., each 500 feet 
long; the remaining grades varying from 1 to 2 per cent. There are 


no appreciably level stretches. Close inspection of the motors 


while the car was in rapid motion, failed to show any sparking | 


at the commutators or loud buzzing sound arising from 
the rapidily revolving armatures. The car used by our party is the 
largest of the six electric cars now ready for service. Its length 
is 30 feet over all, the body being 22 feet long. Seats extend along 
the side of the car, and under each is an apartment for the accom- 


modation of the secondary battery cells. The large car has two | 


trucks, each supplied with a 15 h. p. Wharton electric motor. The 
small cars differ from the large carin point of construction and 
equipment as follows: They are only 16 feet long over all 
and have only one truck with two 10 h. p. motors suspended 
side by side. The motors differ radically from any so far 


sible, the terminable electromotive force are proportional | prought out, having been specially designed for the purpose. 


to the turns in the coils. 
of secondary electromotive force due to the 
resistance. Putting aside the magnetizing current, which 
is the difference between the instantaneous primary and 
secondary, the primary and secondary currents and 
electromotive forces increase and diminish simultaneously, 
and correspond exactly. If the secondary is work- 
ing on resistance, of course the currents and electromotive 
forces all vary together. If the secondary is on a 
motor, or work with self-induction, the secondary current 
does not correspond with the secondary electromotive 
force, but the primary and secondary electromotive forces 
correspond, and the primary and secondary currents also 
correspond. For all practical purposes we may assume the 
secondaries to work on resistances, so that the primary 
and secondary electromotive forces and currents all vary to- 
gether, leaving the magnetizing current out of the question. 
We may thus call the primary current at any instant, less 
the instantaneous magnetizing current, the useful current, 
as it may be considered to be converted and given out by 
the secondary. 
ponds with the primary electromotive force, and has its 
maximum and minimum at the same instants. The 
magnetizing current has its maximum and minimum when 
the primary electromotive force is at its zero values. The 
magnetizing current may thus be considered to lag a quar- 


ter of a period behind the useful primary current: and the | 


whole primary current is compounded of the two. 

A closed circuit transformer may thus be considered to 
transform the primary into an exactly similar secondary, 
with different electromotive force and current, the effect of 
the resistances of the coils being represented by a resistance 
put in one of the circuits. In open circuit transformers 
the magnetizing current is not, however, negligible. The 
difference between the full load and no load terminal elec 
tromotive forces of the secondary with constant primary 
terminal electromotive force may be called the drop of the 
transformer, 

Before going further it will be well to explain some of 
the terms used in these articles. The square root of the 
mean square of the electromotive force is called the 
effective electromotive force, so that an electrometer or 
non-inductive voltmeter measures the effective electro- 
motive force. The square root of the mean square of the 
current, or the current as measured by a dynamometer, 
15 called the effective current. Thus the product of the 
effective electromotive force and effective current on a 
non-inductive resistance gives the real power, and so on. 
Roughly speaking, the effective current and electro- 


The useful primary current thus corres- | 


| 
| 


| 


At full load there is a fall The power reaches the axles through worm gearing, which runs | 
COppefr | in oil within a suitable casing, and is noiseless and very durable. 


The large car has eight wheels, and the switch and brake is oper- 
ated by a simple lever at either platform. The small cars have 
only four wheels; and the switch and reversing brake occupy a 


| part of the front and rear platforms. The apartments for the sec- 
| ondary battery cells under the seats of the small cars are the same 





in form and the modus operandi as those of the large cars. All 
the cars are fitted up with incandescent electric lights. The cars 
were manufactured by John Brill, of Philadelphia. 


The system of handling the batteries is very simple and con- | 


venient. Tables are provided, mounted on wheels, which travel on 
cross tracks, and these tables have space enough for four cases or 
frames of batteries, which represent the number of exhausted and 


freshly-charged batteries for one car. The top of the table is titted | 


with rollers and also with pinions, the end one of which can be 


turned by a crank handle, and which engage with a rack on the | 
bottom of each battery case. The floor of the car under the seats is | 
also fitted with rollers and pinions. When a car comes in from a | 
trip the table containing the two newly charged cases of batteries | 


is advanced toa convenient position, and the batteries being run 
out of the car through the end panels and through corresponding 
openings in the dash-board on tothe table, it is shifted slightly, and 
the new set of cells is run in and automatically connected; one 
man and a moment or two being all that is needed to accomplish 
this important feature of the system. The car building, which 
contains the power plant, is located as before mentioned, at the 


corner of Ridge avenue and Thirty-second street. It is built of | 
handsome faced brick and well-seasoned oak, and is magnificently | 


constructed throughout. The repository for the cars affords ample 
space for at least 100 cars to be housed at one time. The engine and 
dynamo room is 60 * 89 feet. The equipment of this department 


consists of an Armington & Sims engine of 100h. p.; two incan- | 


descent dynamos of the United States Electric Light Company’s 
make for charging the batteries, and one 10 arc light dynamo of the 


“ Ball” pattern used for illuminating the interior of the building | 


and the adjacent grounds outside. 
The handsome switch board in the engine and dynamo room de- 


serves a more extended notice than Iam prepared to give at this | 


writing. Suffice it to say it automatically controls the charging at 
one time of the twelve sets (of 92 cells each) of batteries. 

A well-lighted boiler room, 36 x 40 feet, immediately adjoins the 
engine and dynamo room. So far only one boiler of 100 h, p. capa- 


city is installed, but there is ample provision for doubling the entire | 
power plant when necessary. In order to render the station inde- | 


pendent of the city water supply, should it happen to give out at 
any time, a well six feet in diameter by fifty feet deep is provided, 


with an available capacity of 4,600 gallons, and, by means of a steam 


r centimetre produced an induc- | 


If the direct exciting current of 1 lost 1 watt ina/|§ 


Thus a ten-pole drum armature alter- | 





| pump, keeps a 10,000 gallons reservoir tank constantly filled, and 
also supplies the boiler feed pump with water through a floor 
cistern in the boiler room. ‘The dimensions of the chimney are 43 < 
43 inches and 70 feet in height. 

No expense has been spared to make this entire plant perfect in 
every department. The electrical equipment of the cars has been 
subjected to various severe tests covering a long period, and every 
imaginable exigency likely to occur in service has been anticipated 
| andca refully provided for. The new motor, although apparently 
perfected in every part, is to be subjected to further tests before 
being described in detail to the public and permanently adopted as 
the principal factor in the Lehigh Avenue Electric Railway system, 

The officials of the Electric Car Company of America are: Wil- 
Wharton, Jr., president; Wharton Barker, treasurer; G. H. Con- 
dict, general manager, and W. F, D. Crane. E. E., electrician. The 
works are at Twenty-third street and Washington avenue, Phila- 
delphia. W.I. B. 





Special Correspondence. 
NEW YORK NOTES, 


OFFICE OF THE ELECTRICAL WORLD, 
167-177 TIMES BUILDING, NEw YORK, Dec. L4, 1889. 


Mr. J. F. Kelly has been appointed by Mr. Edison general 
sales agent for the United States of the new Edison battery. 

Edward P. Hampson & Co. are issuing some interesting 
circulars as to their Eclipse Corliss engines, of which so many are 
now in use running generators for light and power. 

Mr. C. Hussey, of the Hussey bluestone battery, 144 Green 
| wich street, informs me that he has received a great many orders 











|for his primary batteries, including one from E Pollatschek, at 
Alexandria, Egypt. 

| Mr. H. L. Shippy, Secretary and Manager of John A. 

| Roebling’s Sons Company, 117 Liberty street, is horae again 

| from his Italian trip. The company’s insulated wire department i, 

making rapid advances. 

The Magnolia Anti-Friction Metal Company, of 74 Cort- 
landt street, is keeping up its campaign in great shape, and if it 
| goes on thus it will soon sigh for more bearings to conquer. It con- 
tinues in receipt of striking testimonials from all parts of the globe- 


The Hopkins & Dickinson Manufacturing Company, 
with works in Brooklyn, and New York office at 83 Reade street, as 
well as in Chicago, have issued a fine illustrated and descrip- 
| tive catalogue of electric bell pushes, bell pulls, etc. It contains a 
number of handsome shapes and designs. 
| John A. Roebling’s Sons Co. announce themselves in a 


neat little pamphlet as agents for McIutire’s electric wire connect- 

ors and terminals. The pamphlet gives a number of illustrations of 
| the joint, and has an interesting little introduction on the uses and 
| advantages of these parts of the circuit. 

Mr. H. Schwindt, the maker of the Smith & Shaw “ Triplex” 
closed cell pocket battery, is in receipt of numerous orders for 
them. and is highly gratified at the results reported. The low price 
has not militated against excellence, and the batteries are making 
their way on their merits not only among the trade but in the med- 
| ical profession, ete. 

The Commercial Telegram Company.—The main office 
| of this company, 16 Broadway, is in the hands of the sheriff, who 
levied to satisfy two judgments, one in favor of J. W. Mackay for 
$287,312, and the other for $32,120 in favor of E. C. Platt. It is said 
| that in a short time the company’s plant and real estate will be sold 
| to satisfy the judgments. 
Mr. J. H. Longstreet, who some years since was well known 
|in the electrical supply business in this city, and then went farm- 
| ing, has lately purchased the Riverview Iron Works, at Borden- 
town, N, J., and will make foundry and machine work, etc. Many 
of his old electrical friends will be glad to renew their acquaintance 
| and he will be well pleased to fill their orders. 
Wm. Gardam & Sons, 98 John street, are anxious to interest 
| electricians in their light sensitive-drill press, which was specially 
designed for electrical and telegraphic-instrument makers, and 
other workers of delicacy and precision. It is made in three sizes» 
toclamp to a bench, and can be run witb special foot gear and 
| power shafting. It will drill an cxtremely fine hole, and up to one- 
| half an inch in diameter. They issue a descriptive circular of it. 

The National Conduit Manufacturing Company, J. P. 
| MeQuaide, general manager, have met with remarkable success 
| during the current year. They have installed close upon a million 

feet of their cement-lined pipe underground in New York, Chicago, 
| Cincinnati and elsewhere, and now have orders under way of over 
2,000,000 feet for next year. The conduit has had along and suc- 
| cessful trial in New York, and, it is claimed, would have enjoyed 
a much wider extension but for the various subway alliances and 
| intrigues that have stood in the way of anything really good. 
| Whe E. 8. Greeley & Company are making a big success of 
their improved Leclanché faradic medical battery. The exciting 
fluid is a simple solution of sal ammoniac and water, and the zine 
and carbon elements are of the ordinary kind, but good. The bat- 
tery cell isinaninner compartment, All the working parts are 
mounted upon an ebonized slide with automatic contacts under- 
neath. When the slide is pulled out the battery starts; when it is 
pushed in the cell is cut out. The arrangement gives three currents, 
The whole apparatus is put up ina neat, handsome case, and the 
price brings it within the reach of all. 

Hatzel & Buehler, 29 West Twenty-sixth street, are a new 
firm with old heads on young shoulders. They are already doing 
a large electric light business. They give special attention to 
| electric light, electric railway and power installations. Since their 
partnership, Dec. 1, they have sect.red contracts for new wiring in 
the Erie depot buildings, Jersey City; rewiring the Barrington 
Flats, Twenty-fifth street; wiring the residence of Dr. W. T. Bull, 
Thirty-fifth street; Dr. L. B. Bangs, Forty-fourth street, and Dr. 
Bissell’s, all for the Edison system. They are disposing of the 
Weston dynamos and apparatus of the Newport, R. L., station; also 
of the storage battery plant of the same place. They carry a full 
line of the Detroit motors, making a specialty of the smaller sizes 
for dental use. 

Mr. J. H. Mason, 120 Park avenue, Brooklyn, has been very 
busy for some time past inventing and bringing out improved and 
new primary batteries. He is just at present making a specialty 
of illuminating large Christmas trees. and_of that class of holiday 
decorations. He is also offering a complete system of lighting and 
power by means of primary batteries, for domestic purposes. 
Among the testimonials shown me is one from Mr. F. L. Minton, of 
Dun, Wiman & Co., as to the very satisfactory work done by a 
motor attached to a sewing machine, and another from Mr. B. D, 
Hicks, of Old Westbury, L. I., speaking in warmest praise of a fan 
outfit that has been running day and night and more than realizes 
the promises made. Mr. Mason also makes a portable night lamp 
and battery complete, with flexible cord, reflector, shade, etc. ~He 
is also a manufacturer and installer of alarms, calls, gas lighting 
| apparatus, etc., and he wires for his battery system of lighting. 

W. TT. 
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NEW ENGLAND NOTES, 


BRANCH OFFICE OF THE ELECTRICAL WORLD, 
Room 8, Cook Building, cor. Franklin and Congress Sts. 
Boston, Dec. 14, 1889. 
The Westinghouse Electric Company report having sold 
two S0-light Westinghouse arc dynamos, with single lamps, to the 
New Bedford Gas Light Company, New Bedford, Mass. 


Rockland, Mass.—The Citizens’ Electric Light Company, of 
Rockland, was organized Dec. 10, with a capital stock of $10,000. It 
is proposed to have 40 arc lights at first, with provision for an 
increase when necessary. 


The International Portelectric Company have opened 
offices at 31 Milk street, and have now entirely left their old 
quarters at the Old South Church. The demonstrative section at 
Dorchester is rapidly approaching completion. 


A Billin Eyuity.—The suit of the Electric Gas Lighting Co. 
versus Fuller & Holtzer, for alleged infringement of patent on 
electric gas lighting apparatus, was heard before the United States 
Circuit Court on Dec. 9. Decision was reserved. 


Sandwich, Mass.—The Electrical Glass Company has made 
its final payment for the purchase of the Boston & Sandwich Glass 
Company’s works, at Sandwich, and will commence very soon 
manufacturing glass insulators, etc , for general electrical work. 


The Fitchburg Steam Engine Company are building at 
present a 125 h. p. engine for the Marble City Electric Light Com. 
pany, Rutland, Vt., and they will also supply the boiler, pump and 
steam fittings. They have recently shipped a small engine to 
Braintree and another to Philadelphia for private electric light- 
ing. 

Wright Electrical Engineering Company.—Mr O. K. 
Stewart, who has been so long and well known in connection with 
the Thomson Welding Company, has been appointed treasurer of 
the Wright company. Mr. Stewart's long and valued experience 
with electrical interests makes this a most desirable connection, 
which will undoubtedly prove profitable to all concerned. 


Mr. Henry J. Miller, who has been the Boston agent for the 
Automatic Fire Alarm and Extinguisher Company for the past five 
years, has taken up general electrical work, and is making a spe 
cialty of isolated lighting and motors. Mr. Miller intends covering 
the whole of New England, and has some good contracts in view. 
Mr. Miller can be found at his office, No. 7 Cook Building, 149 Con- 
gress street, Boston. 


Mayor Hart, of Boston, has been ona visit to New York, and 
called on Mayor Grant for the purpose of discussing the question of 
overhead wires. Mayor Hart is strongly of opinion that the dangers 
of wires can be obviated by good construction and proper precau- 
tions, and is making an earnest study of how to have wires in 
Boston in such a condition that they will be above suspicion when- 
ever a fire should occur. 


Elisworth, ie.—Mr. L. H. Rogers has sold the Ellsworth 
Electric Light Company, Ellsworth, Me., a 600-light new Brush 
alternating plant complete. The Ellsworth company will builda 
new station, and, with the addition of the above machine, will be 
able to give first-class service of every variety of lighting to the 
citizens of Ellsworth. The company have been running the Brush 
are system successfully for some time past. 


Camden, Me.—Mr. L. H. Rogers has sold a 600-light Brush 
alternator for central station work in Camden. At present there is 
in this town a 20-light Brush arc machine, and a storage battery 
plant of the Accumulator Company, of New York, which has been 
working very satisfactorily. The growth of the town, however, | 
demands more current and at longer distances, and it has been 
found necessary to secure an alternating plant to furnish light for a | 
large number of private houses and residences. | 


Th Curtis Electric Lighting and Power Company 
have opened offices at 2,304 Washington street, Boston, to push the | 
interests of the Curtis primary battery. C. W. Maxfield is presi- 
dent, A. H. Curtis treasurer, C. D. Munson general manager. A | 
sub-company has been formed at Worcester, Mass., called the Bay 
State Electric Light and Power Company. It has a capital stock of | 
$35,009. F. G. Davis is its president, F. E. Pollard treasurer and M. | 
P. Marks general manager. It is proposed to use the battery for | 
lighting. | 

The Rodney Hunt Machine Company, of Orange, Mass., 
are making a specialty of turbine wheels for utilizing water pewer 
for electric light plants, and are meeting with much encourage: | 
ment. They recently shipped two 12-inch wheels to the Republic of 
Colombia for an clectric light plant, two 45-inch wheels for the | 
Electric Construction Company of New York, for shipment to 
Greenwich, N. Y., and two 21-inch and two 15-inch wheels for 
electric light plants in Central America. There are numerous 
water-powers in the country which can be taken advantage of for 
electric light and power purposes, and there is undoubtedly a good 
tield for a high-class, well regulated and reliable turbine wheel. 


Mr. C. Tennant Lee, of the Gould & Watson Company, has | 
just returned from his flying trip to England, and expresses great 
pleasure at the kind reception he met w th from the electrical frater- 
nity in London and other English cities. English electricians were 
unanimous in their favorable opinion of the molded mica insulators 
and compound as shown by Mr. Lee, and several of the leading | 
electrical engineering firms have placed sample orders with the | 
Gould & Watson Company. A number of prominent electrical 
engineers expressed the desire and intention to design their | 
machines specially with a view to using this insulation. A large | 





order for trolley line insulators was cabled to Gould & Watson| The Grove Electric Meter is about to be put on the market | 


and filled while Mr. Lee was returning. While in England Mr. | by two or three enterprising Philadelphia electricians, who have 


| before a number of invited guests at the company’s office, No. 5 


| bridge & Clothier; Wood, Brown & Co.; Young, Smyth, Field & 


| order. All the large hotels and public buildings have adopted their 


Treasurer, F. J. Boynton; Secretary, R. F. Ross; Historian, G. W- 
Mansfield; Directors, 8. J. Stiners, Edward Blake, F. J. Boynton, 
C B. Burleigh, G. F. Curtis, H. E. Duncan, E. H. Hewins, Robert 
P. Wright, J. R. Lovejoy, J. R. Magee, S.C. Peck, John Post, Jr., 
H. C, Spaulding, W. A. Stiles, O. K. Stewart, John C. Wilson, H. J. 
Pettingell, W. D. Warner, F. W. Harrington, G. E. Hanson. The 
four vice-presidents were then duly elected as directors ex-officio. 
During the evening, while the ballot was being counted, some 
interesting addresses were made by Mr. Ridlon, Mr. Neale, Mr. 
Stiners, Col. Ransom and others. At the close of the meeting it was 
suggested that a dinner be arranged for by the house and enter. 
tainment committee, to take place on Jan. 6, 1890, when the new 
officers would be formally inaugurated. A. C. 8. 





PHILADELPHIA NOTES. 


BRANCH OFFICE OF THE ELECTRICAL WORLD, 
31 Crry TRUST BUILDING. PHILADELPHIA, Dec. 14, 1889. 


Persona).—Mr. Gardiner C. Sims, of the Armington & Sims 
Engine Company, Providence, R. L, was in this city early in the 
week. 


The Fottrell Insulated Wire Company, Limited, of 
Bristol, Pa., manufacturers of electric light, telegraph and tele- 
phone cables, etc., etc., have established offices and show rooms at 
the corner South Fifteenth street and Penn Square, this city. 


Barr & Kern isthe style of the new firm who succeed Jen- 
nings & Kern, formerly at 109 North Third street, and who have 
established themselves at No. 612 Arch street, where they will carry 
a full line of electrical supplies. This firm now controls the patents 
for the exclusive manufacture and sale of the Partz electric bat- 
teries. 


Messrs. W. H. Griffiths & Co., agents of the Mather Elec- 
tric Company for this section report being at work on the following 
installations: A 200 incandescent light plant for James Martin & 
Co. (dye works), this city. Increase of 600 incandescent lignts at 
the mills of Keasbey & Matteson, Ambler, Pa. Increase of 150 in- 
candescent lights for Pedrick & Ayer, this city. 


Prof. Wm. D. Marks, of the Edison Electric Light Company 
of this city, informed me yes erday that ‘“‘ preparations are being 
made to enlarge the Sansom street station to three times its present 
capacity.” ‘It is intended,” said the professor, ‘‘ to run the build. 
ing up to twice its present height.” When finished, the top of the 
building will be 166 feet above the pavement. 


The Edison Electric Light Company, of Philadelphia, 
since Dec. 1, has connected up—and is now ready to furnish current 
to—1,700 additional lights of 16 candle power. The selights are taken 
as follows: 1,100 in New Masonic Temple, corner of North Broad and 
Filbert Streets; 400 in Art Club, corner of South Broad and Spruce 
Streets; the remaining 200 lights are distributed among small cus” 
tomers. 


The Aurora Electric Company isthe name of an electrical 
enterprise recently established in this city. The faccory and office 
of this company is located at Nos. 2,218 and 2,210 Emerald street, 
near North Front street. This company is making a specialty of 
small dynamo machines to supply eight 16 c. p. lamps, for use in 
dark places where it is necessary to have a few lights burning day 
and night. . 


Phonographs.—Mr. George M. Rogers, at No. 450 North 
Seventh street, this city, is doing a thrifty business renting out 
phonographs at the modest rate of $10 per annum. This gentleman 
has a handsome phonograph on exhibition at the café of the Con- 
tinental Hotel, where he is surrounded with people afternoon and 
evening waiting eagerly for a chance to hear Levy’s cornet solo or 
Gilmore’s Band discourse inspiring music. 


Whe Quaker City Eleetric Company reports business as 
excellent and trade in its line particularly good. Manager Jones 
stated yesterday that his company had ordersin hand for the in- 
stallation of several isolated electric light plants ranging in size 
from 50 to 200 incandescent lights. This company largely in 
creased its manufacturing facilities recently, and has just estab- 
lished oftices and salesroom at No. 49 North Seventh street, where 
business will be transacted hereafter instead of at the factory. 


The Philadelphia Auxiliary Fire Alarm Company 
gave an exhibition of the Gamewell auxiliary fire alarm system 


j 


South Broad street, December 5. Secretary John H. Hayden of the 
Philadelphia Company and President John W. Stover of the Game- 
well Company entertained the guests by a complete and graphic 
explanation of the separate and combined advantages of both 
systems. In Philadelphia to-day there are more than 600 Gamewell 
fire alarm telegraph street boxes. 

The Spellier Electric Time Company, of Philadelphia, 
have now in operation upward of 350 clocks running from their | 
central station, and applications for clocks are coming in rapidly. 
They have met with entire success in starting their plant, and 
nearly all the large wholesale and retail stores in this city have the 
system in use; among which are Hood, Bonbright & Co.; Straw- | 


Co.; 5. M. Wanamaker & Co. and the Edison Electric Light Com- 
pany. The company have started substations in the Drexel and 
Girard Trust Building, and at 106 Richmond street and 1,923 
Callowhill street, which have about 200 clocks already in running 


system, and its success is assured 


is being set up under the direction of the superintendent, Mr. H. F. 
Watts. 


The Electrical Section of the Altoona, Pa., Mechanic's Li- 
brary and Reading Rooms Association, have already enjoyed six 
lectures of the number outlined for the winter season, among the 
lecturers being: Prof. E. P. hoberts, Dr. Dudley, J. C. Wilson, W. 
F. Taylor, and others. At the annual election held Dec. 1, Mr. W. 
D. Laughman was elected secretary. 


Mr. W. H. Markland, the superintendent and electrician of 
the electrical department of the vast shops of the Pennsylvania 
Railway Company at Altoona, Pa., has recently brought out an arc 
lamp remarkable for its simplicity and the absence of clutches, 
springs and gearing, and which has given such perfect satisfaction 
that the railway company propose using it on all their lighting cir- 
cuits at various stations, all of which are under the supervision of 
Mr. Markland. These lamps will be made in the company’s shops, 
where Mr. Markland directs the construction of various electrical 
apparatus, including all the telegraph instruments used on the 
numerous lines controlled by the railway company. A prominent 
electrical feature at these shops is the large electro-magnet employed 
in lifting heavy plates of boiler iron. 


WESTERN NOTES 


BRANCH OFFICE OF THE ELECTRICAL WORLD, 
39 Mallers Building, Chicago, Dec. 14, 1889. 
Sacramento, Cal.—A city committee has been appointed to 
ascertain the cost of an electric light plant. 


Prof. Bibikov, of Albuquerque, is reported to have devised a 
new insulating compound of superior merit. 


Mr. and Mrs. A. L. Ide, of Springfield, [ll., were among the 
large number that greeted Patti at the dedication of the Auditor- 
ium. 


The Merrill, Wis., Common Council have granted a 
franchise to operate an electric railway to W.A. Scott and P. B. 
Champaign. 

Wm. H. Bryan, secretary of the Engineers’ Club, St. Louis, 
states that the club will extend a banquet to Prof. T. C. Menden- 
hall during his proposed visit to that city. 

The Centrai Electric Company, Chicago, are now carrying 
an extensive and varied stock of magnet wire, and are in condition 
to fill orders for any size of armature wire. 


The Rhodes & Keese Electric Company, of Los Angeles, 
have secured the contract for the annunciator, bell and speaking- 
tube work in the new California Hotel in San Francis:o. 


Astoria, Ore.— H. Jackson & Co. have taken the contract to 
build the road of the electric railway company. It is to c st $100,- 
000, and to connect with the present street railway system. 

The Western Electric Benevolent As-:ociation gave its 


third annnal reception at Brand’s Hall last Friday evening. The 
members are employés of the Western Electric Company, Chicago. 





‘Tacoma, Wash.—The Tacoma Steam and Electric Power 
Company has been formed by J: C. Lupton, J. J. Hicks, Jr., and 
others, with a capital stock of $25,000, to supply steam and electric 
power. 

Mr. P..T. Poposkey, general agent of the Cincinnati Electric 
Engine Company for Illinois and Wisconsin, is establishing an 
oftice in Chicago, to be controlled from his headquarters in Mil. 
waukee. 

The City Electric Railway Company, of Gitawa, Ill, 
have elected the following officers: L. B. Merrifield, president; O. 
C Merrifield, vice-president; E. S. Enyart, secretary; W. H. 
Stead, treasurer. 

The Electrical Supply Company, Chicago, have issued a 
dainty little circular, No. 589, that should be in the hands of every 
stockholder as well as every manager and superintendent of an 
electric light and power station in the country. 


The South Seattle, Wash., Cable Railway Company 
propose to operate telephones and electric lights as well as street 


| railways. It hasa capital stock of $450,000. J. M. Thompson, B. 


Catzart, H. C. Struve and others are interested. 


The Grand Forks, North Dakota, Gas & Electric 
Company are now supplying both arc and incandescent lights to 
consumers, charging $175 per year for a 12 o’clock arc light every 
night but Sunday, and the usual meter rate for the incandescent 
lights. 


The Knapp Electrical Works, Chicago, have now on hand- 
some 16,000 Perkins incandescent lamps, intended for use on cir- 
cuits carrying currents of from 44 to 130 volts potential. And 
though these lamps are being shipped out at the rate of a thousand 
aday, Mr. Knapp expects to carry a supply that will equal the 
demand. 


The Chicago Edison Company are installing an Edison 
plant of 720 lights in the Anglo-American Packing Company’s 
works at the Union Stock Yards, a 300 light plant in the American 
Brewing Company’s brewery, a 120-light plant in Armour & Co.’s 
grain elevator, and a 650-light plant in the Goodhall apartment 
building. 


The Pond Engineering Company, of St. Louis, are erect- 
ing a 200 h. p. compound condensing Armington & Sims engine at 
the power house of the new Omaha Thomson-Houston Company’s 
station in Omaha, and are placing an Armington & Sims engine 
and complete steam plant in the electric lighting station at Mur- 
physboro, Il. 
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Lee appointed Mr. C. E. Reynolds, electrical engineer, to act for the | formed a company under the name of the Grove Electric Company, | 
company in England, and he will have his office at 34 Seething | With office and exhibition room at No. 1,406 Chestnut street. The | 


The Electric Improvement Company, of San Francisco, 





Lane, London, K. C. 

The Boston Board of Fire Underwriters have addressed 
a communication to the mayor and the city council of Boston, and 
the following is the full text of that part of the communication re- 
lating to electric wires: ‘‘The board of fire underwriters is of the 
opinion that action should be taken to systematically regulate all 
the electric wires that are in use in this city, and that prompt 
measures should be adopted to remove the various wires which 
now run, suspended from poles, along the fronts of high buildings 
in many of our public streets, and which, by their number and 
location, make it all but impossible for the fire department to do 
effective work in extinguishing fires that may occur in the build- 
ings where these obstruct ons exist.” Considerable attention is at 


present being given to the subject of providing fuses for wires en. | 


tering buildings, and a special committee has been appointed to 
examine the matter and report on the best method of doing so. 
Taking advantage of the “signs of the times” the Brown electric 


fire protector has been put on exhibition at the Globe Building and | 
i 


is attracting a good deal of attention. 


Boston Electric Club.—The Boston Electric Club held, on 
Thursday evening, the 12th inst., its annual meeting, on which 


occasion the following officers were unanimously elected: Presi- | 


dent, H. B. Cram; Vice-Presidents, in order as their names appear, 
A. L. Rohrer, George B. Neale, G. W. Adams, and C, W, Holtzer; 


| Grove meter is claimed to be an instrument which will fulfill every | 
| requirement of a practical electric meter. The company thus refer | 
| to their instrument: ‘The principle of construction is simple, and the 

| amount of the current expended by the meter is infinitesimal; the 

| electric current during use in the lamp or motor is weighed against | 
| gravity, and the resulting units of electric force, or coulombs 
| (which vary in number in any given time in strict accordance with 
| the variations in the quantity and quality of the current), are regis- 
tered upon a dial similar to that of a gas meter, from which read- 

| ings are easily taken.” W.L B. 


ALTOONA, Pa., Dec. 9 1889. 
The Edison Electric Dluminating Company, of Al- | 





toona, Pa., have also purchased a 50-light Schuyler arc plant. 


| Whe Altoona, Pa., Manufacturing Company are about 
| to commence the manufacture of all kinds of electrical apparatus, 
| including dynamos and lamps. 


Frost Bros.’ Silk Mill, at Altoona, Pa,, is being wired for 800 





Westinghouse incandescent lamps, the current for which will be | 


supplied by the alternating dynamos in the local station of the 
similar plant in Dixon. 


Mountain City Electric Light, Heat and Power Company. 


Company, of Altoona, Pa., have increased their plant by the ad- 
' dition of a 1,000-light Thomson-Houston alternating machine, which 


The Mountain City Electric Light, Heat and Power | 


is having quite a struggle in holding the arc lighting business it 
has secured, the Board of Supervisors having ordered down its 
housetop and pole circuits, and refusing to extend further privi- 
leges. The board has also refused to grant a pole line license to 
the owners of the big Westinghouse plant that supplies the lighting 
of the Baldwin House. 


The Central Street Railway Company, of Sacramento, 
placed an electric motor car on their lines in November, 1888, the 
necessary current for operating being supplied by a set of accumu™ 
lators placed beneath the seat, and the car has run daily since then, 
except on a few occasions, when repairs were needed. But inno 
case has the battery failed, and President Lewis says “the cells are 
doing their work just as well as ever, and are as good as new.” 

The Pacific Electrical Storage Company, of San Fran- 
cisco, appear to be doing a thriving business judging from reports 
from that section. In an installation made in Swain’s Restaurant 


| for supplying current to 125 incandescent lamps, a7 h. p. Otto gas 


engine is used to furnish the required power to operate the dynamo, 
while Mr. A. A. Osborne, who is now installing a central station, 
accumulator plant at Benicia, Cal., expects shortly to erect a 


Bloomington, I1}.—A dispatch says: ‘“‘ The new electric com- 
pany (The Citizens’ Gas Light and Heating Company) have pur- 
chased a 150 h. p. Hamilton-Corliss engine, and will push the 
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work on their plant to completion as rapidly as possible. They 
will use the Westinghouse system, as will also the Chicago & Al- 
ton, who are about to introduce 1,000 incandescent lamps in their 
general shops in this city. 


Municipal Lighting at Columbus, Ind.—The city of 
Columbus, Ind., desiring to control the matter of street lighting, 
purchased a 70-light Waterhouse arc plant of Captain C. F. Dunder- 
dale, of Chicago, and were immediately served with an injunction 
by the Citizens’ Gas and Electric Light Company, restraining the 
city from operating same, but which injunction was dissolved on a 
hearing. Then the Gas Company immediately served a second in- 
junction that will shortly be brought up for a hearing. In the 
meantime, the city officials have notified the Gas Company that 
their contract expires on Jan. 25, after which date no more lights 
need be furnished. 


Street Cars in Indiana polis.—Judge Taylor, of the Superior 
Court, Indianapolis, has decided that the syndicate of Chicago 
capitalists are entitled to all the streets of the city for street-car 
purposes, and that the council cannot make any grants to rival 
companies before the first company’s charter expires. The other 
judges, each of whom filed an opinion, hold that privileges may be 
granted to other companies, but not on streets already occupied by 
one line, as the charter requires the middle of the streets shall be 
used, and two companies cannot occupy the middle of the same 
street. As the Chicago company has occupied all the principal 
streets, the rulings are in its favor. 


Mr. R. T. McDonald, the well known general manager of 
the Fort Wayne Electric Comrany, while on a recent visit to Dal- 
las, Texas, said to a reporter of the Dallas News, in reference to the 
Queen City Electric Light Company : ‘‘ We propose to take charge 
of and put this plant in shape as fast as possible.” Mr. McDonald 
was making a tour of the Southern stations operating the various 
systems controlled by his company, and was accompanied by the 
secretary, Brainard Rorison, with Mr. M. M. M. Slattery; master 
mechanic J. L. Helvey; A. H. McGrath, chief of the engineering 
department ; J. C. Hooven, pre:ident of the Hooven, Owens & 
Rentschler Company, of Hamilton, and C. 8S. Knight, of Chicago. 


Additional Municipal Electric Lighting.—Professor 
Barrett has let the contract for the expenditure of the $300,000 ap_ 
propriated last spring for the extension of the city’s electric light 
plant. The lights on the North Side, covering the territory between 
the river, the lake, and Division street, will be in operation early in 
January. The South Side cannot be provided yet because the lake 
front cannot be used as a site for a power house. Two power houses 
will be comvleted on the West Side by March 1,when the machinery 
from the old one will be taken to Bridgeport. Superintendent Fel- 
ton of the Bridewell is about to invite bids for an electric plant to 
supply 1,000 lights. He has saved from $8,000 to $10,000 out of last 
year’s appropriation for this purpose. 


Mr. J. K. Pumpelly, of Chicago, reports that he is now mak- 
ing an accumulator in which the plates are completely surrounded 
by inert loose cellulose fibre that completely fills the cells, and ab- 
sorbs the electrolyte, which is thus maintained at the same density 
throughout. This feature also permits of the cell being handled 
without the slightest danger of spilling the electrolyte; in fact, con- 
verts the accumulator into a dry cell of remarkably low resistance. 
Mr. Pumpelly further states that after a single charging and dis- 
charging of these cells, it is only necessary to place them near a 
radiator or steam pipe affording a certain degree of temperature 
for a few hours to have the cell in condition to yield the same num- 
ber of ampére hours of service as if a current of proper strength had 
been employed for a corresponding period. The cells must then be 
charged and discharged regularly, alternately with the heating 
process. 


Colonel J. H. Shay, of the Charles Munson Belting Company, 
Chicago, on returning from an extended Western and Southern trip, 
stated that there is every probability of an unusually large attend- 
ance at the coming meeting of the National Electric Light Associa- 
tion by Southern and Western men - both stockholders as well as 
ofticials—not only because Kansas City is a point easily accessible 
to all, but for the more important reason that investors are begin- 
ning to appreciate the value of electrical industries, and are desirous 
of not only learning more regarding their management, but also in 
the hope of uniting, if possible, on some plan of mutual protection 
to be of service where a heavy depreciation in an investment 
is threatened by the arbitrary and uncalled for action of city 
councils. 

Ames, Crerar & €o., Northwestern agents of the Western 
Electric Company, have opened a general supply store for 
electrical goods at 51 East 4th street, St. Paul. They will keep io 
stock a full line of electrical supplies, including insulated wires, 
linemen’s tools, switches, cut-outs, incandescent lamps, electric 
bells, and annunciators, batteries, etc., etc. They will also give at- 
tention to construction work, and will have a competent force of 
men to undertake all kinds of electrical contracts, such as central 
station and isolated electric light plants, fire alarm and call bell 
systems, etc. Mr. B. L. Ames, who will have personal supervision 
of the business of the concern, is a graduate of the Massachusetts 
Institute of Technology, and has had several years’ experience as 
manager of successful electric light plants, both arc and incan- 
descent. 


A Sensible Opinion.—In calling attention to an advertise- 
ment offering for sale a completely equipped business house in a 
Western town, a Chicago dealer said: “I find that it makes a 
great difference in effecting sales of this character if the town does 
not have an electric light plant, as young men in looking fora 
suitable investment for a start in business life in one of the many 
growing towns, will usually pass over for future consideration 
opportunities for investment in towns still clinging to primitive 
modes of lighting, and at once carefully investigate offers from 
towns supporting electric light plants, and merchants in the lat.er 
class of towns appreciate this fact, as you will notice in glancing 
over this list of ‘bargains offered,’in many of which the words, 
‘town lighted with electricity’ occurs. Only the other day I was 
out at —— attending a meeting of the prominent citizens, called 
for the purpose of creating ‘a boom’ in the property values of 
that town, and after several plans had been discussed, a young 
merchant said: “ Let us unite in the effort to have our streets and 
our stores made brilliant with electric lights, so that strangers may 
not lose their way while seeking for this ‘boom’ in the darkness 
made visible by tallow dip and gascline, and but little additional 
expenditure will be required on our part.” ” 


The World’s Fair.—The electrical and allied industries have 
subscribed liberally to the st6ck of the proposed World’s Fair As- 
sociation. ‘Following is a list of some of the subscriptions 
officially reported and published: Charles A. Brown, $200; E. M. 
Barton, $200; John Young, $200: B. E. Sunny, $200; John L. Martin, 
$150; Henry S. Manning, $150; George W. Atkinson, $150; A. M. 
Searles, $150; T. S. Gordon, $150; Harry H. Small, $150; F. H. Soden, 
$150; J. Stedman, $150; Ed. Stockwell, $150; C. H. Wil- 
merding, $100; C. F. Clark, $100; James W. Johnson, $100; 
William F. Flight, $100; Isaac W. Flight, $100; W. H 


Mack, $100 ; Charles R. Maunsell, $100; G. E. Fish, $100; Edward | 


Lakeman, $100; S. A. Dybiel, $100; Western Electrician, $100; 
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Wm. M. Crane, $60; Wm. Ponsonby, $50; Hosmer S. Bates, $50; 
Thos. K. Ralston, $50; Wm. P. Upham, $50; A. J. Smith, $50; Nils 
Jacobson, $50; Charles W. Gauer, $50; Wm. Bennett, $50; P: J. 
Smith, $50; Frank Clausen, $50; Richard G. Platt, $50; M. B. Ken- 
nedy, $50; L. A. Ferguson, $50; W. L. Church, $50; F. S. Terry, $50; 
Walter Kempt, $50; W. E. Donley, $50; Herbert E. Goodman, $50; 
F. M. Armor, $50; Rosa M. De Land, $50; Fred De Land, $50; U. 8. 
Kennedy, $50; H. Jampolis, $50; J. H. Goehst, $50; M. P. Tobin, $50; 
E. P. Warner, $50. Additional names will be reported later on. 


An Excellent Showing for Storage Lighting.—Joseph 
Fleshiem, secretary and treasurer of the Menominee (Michigan) 
Electric Light Company, during a visit to Chicago this week, 
stated tnat his storage battery plant that has been in use over two 
years has not shown the slightest sign of depreciation, and that cur- 
rent is supplied to consumers during the entire day, as well as 
night, while the steam plant is operated only from six to twelve 
hours, according to the moonlight schedule. The ordinary 
charge for an evening light is 75 cents per 16 c. p. lamp 
per month, or $1.50 when the light is burned during 
the entire night. as in a hallway or bedroom, the 
cénsumer paying for fixtures and renewals, and at the 
rate of two dollars per incandescent lamp for wiring. Mr, 
Flesheim has two sets of 52 cells each of the 15A electrical accu- 
mulator type, connected up on the three-wire system, the same as 
two dynamos would be. On charging the cells, a No. 2 Edison dy- 
namo, wound for 125 volts and 40 ampéres, is employed. This dyna- 
mo also furnishes the light direct to the lamps on a certain circuit, 
yet the transfer of this circuit from dynamo to battery is done so 
quickly that only the slightest variation in the lights—or none at 
all—is perceived. Mr. Flesheim’s extended experience with the ac- 
cumulators has convinced him that they solve the problem of econ- 
omically turnishing current during the entire 24 hours, where the de- 
mand is limited to an amount that does not warrant the continued 
operation of a plant. And he is fully convinced that the same 
profitable success will crown each trial, provided the same careful 
attention is given to the proper charging of the cells that he has 
always insisted on. Speaking of the cost of the fuel consumed in 
his plant, Mr. Flesheim stated that a carefully-kept record has 
shown that in furnishing steam for twelve hours to a 150h. p. 
Hamilton-Corliss engize, that is belted to a line of shafting with 
Hili clutches, they burn four cords of rough slabs, costing $1.10 per 
cord delivered, or a total cost of $4.40 for the fuel consumed on 
their long run of twelve hours. Mr. Flesheim is also operating 
about 150 are lamps of the Brush system. For the 1,200 c. p. placed 
on one of the commercial circuits he receives $8 per month, operat- 
ing same six nights in the week. F. De L. 





SOUTHERN NOTES 


DA.uas, Tex., Dec. 6, 1889. 
Laredo’s new electric street railway, recently constructed by 
the Sprague company, was started yesterday, and is the most pop- 
ular thing in that enterprising city. 


The Fort Worth Contract has not yet been awarded, the 
various bids being under advisement, and the representatives of 
the different companies are still on the anxious seat. 


South Dallas.—The electrical equipment of the South Dallas 
Rapid Transit Railroad is rapidly approaching completion, and, 
under the personal supervision of Mr. Wyse, of the Sprague Com- 
pany, has developed into an exceedingly fine piece of electrical rail- 
way construction. 


The Heisler and Sperry plants recently sold to the Bon- 
ham Electric Light and Power Company, Bonham, Texas, by 
Clower & Harris, will be started in a few days, and another Texas 
town will fall into line. 


Sherman, 'Tex.—Work on the Sherman (Tex.) College Park 
Belt Line is being pushed to completion, and it will be in operation 
shortly. Competition was exceedingly brisk, but the Sprague Com- 
pany, under Mr. Mottram’s able supervision, ‘‘got there.” 


Fire Alarms.—Owing to the city growing se rapidly, 20 more 
boxes are being added to the fire alarm system, making 70 in all, 
and as soon as East Dallas is absorbed iuto the mother city (Janu- 
ary, 1890), 30 more will be added, under the able superintendence of 
Mr. J. M. Oram. The system continues to give unbounded satisfac- 
tion, 


The Belton Electric Light and Water Company, finding 
their station too small for growing demands, have built a new sta- 
tion and purchased a 100h. p. engine and boiler from the Russell 
agent in this city. The plant was started a few monibs since, and 
the satisfaction afforded by the Heisler lights shows itself from the 
fact that the machines are running to their fullest capacity. They 
will enlarge as soon as possible, and add anarc plant at the same 
time, as has already been noticed in your columns. 


Clower & Harris report business as exceedingly active. They 
have just finished placing an Edison isolated plant in the Magnolia 
Mills in this city. The demand for supplies continues to flourish, 
especially in electric lighting and power lines. Their triumphs at 
the recent Texas State Fair and Dallas Exposition still continue to 
attract attention. In addition to securing first premiums for the 
various companies they represent, they also secured one for the 
best display of electrical goods, and one for best display of dyna- 
mos, motors, appliances, etc., and the additional pleasure of a letter 
from the association and exhibitors, expressing their appreciation 
of the manner in which the fair was lighted by them. 


Dallas was f.vored a few days since with a visit from Mr. R. P. 
McDonald, M. M. M. Slattery, C. 8S. Knight and others of the Fort 
Wayne Electric Company. They came here to endeavor to 
straighten out the affairs of the defunct Queen City Electric Light 
Company. Matters were left in an exceedingly chaotic state on the 
arrest and subsequent flight of Mr. Owen J. Cooke, the former 
president of the company. The Fort Wayne Company being the 
largest stockholders and principal creditors of the old company 
were placed in an exceedingly unpleasant position ; but mat- 
ters were finally arranged to the satisfaction of all, and the suits 
entered against the Queen City Company for non-fulfillment of 
contract were dismissed, the Fort Wayne Company pledging them- 
selves to carry out the contract and reconstruct the plant in 60 
days, promising perfect service, etc. The plant will be entirely 
reconstructed and enlarged, and possibly moved to another part of 
the city nearer the river. Additional machinery, including a 500 
h. p. Corliss engine, has been ordered, and everything will be done 
to make it a first-class plant in every particular. The party, with 
the exception of Messrs. Knight and Smith, returned to Fort 
Wayne. 





LOUISVILLE, Ky., Dec. 11, 1889. 
Mr. Louis Seeibach, of Seelbach’s Hotel, is having a Thomson- 
Houston motor of 5h. p. installed for the purpose of running his 
elevator and eleven large rotary fans. 


Mr. Chris. Jenny, of the Gaynor Electric Company, is at 
present wiring the wholesale dry goods house of I. M. Robinson & 
Co., this city, for two hundred 16 c, p. lamps. 
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The Central Thomson-Houston Company is installing 
an incandescent plant of two hundred and fifty 16 c. p. lamps in the 
new factory of the Louisville Chair Company. 


The Central Thomson-Houston Company is at present 
wiring the city of Jeffersonville, Ind., just across the river from 
here, for 50 arc lights and 1,000 incandescent alternating system. 


Kleinans & Simonson’s mammoth boot and shoe store has 
had a Western Electric plant put in. The work of wiring, etc., is 
now about completed, and the dynamos are in position. Unless 
some accident occurs, the plant will be in readiness to illuminate 
for the Christmas holidays. W.J.F. 








ENGLISH NOTES. 
| from Our Own Correspondent } 


LONDON, Dec. 4, 1889. 


The Lighting of the City of London.—On Tuesday last 
the City Commissioners of Sewers, after deliberations, reports, and 
inquiries extending over two years, adopted the report of their 
committee recommending that the tender of the Brush Electrical 
Engineering Company should be accepted for the lighting of the 
central district of the city. The contract for public lighting is for 
twenty-one years, terminable at the end of seven or fourteen years, 
and the price to be paid is £26 per arc lamp per annum. At the end of 
twenty-one years, or each succeeding seven years, the corporation 
may acquire the undertaking by purchase. A practical monopoly 
of the private lighting is accorded to the Brush company, a 
termination of the public lighting not affec‘ing their rights in 
this respect. It is impossible not to admire the persistent manner 
in which the Brush Company have forced the question of electric 
lighting of the city upon our city authorities, and the success they 
have at last attained is certainly well earned. It is also encourag- 
ing to know that the committee expects to deal finally with the 
question of the lighting of the east and west districts at the next 
meeting of the City Commissioners. These districts, it will be re 
membered, are competed for by the London Electric Supply Cor- 
poration and the Metropolitan Electric Supply Company. 


The London County Council and Electric Lighting.— 
mentioned some little time ago that our new governing body intend- 
ed to introduce a business-like bill, dealing with the question of over 
head wires and the construction of subways. The chief clausés 
this bill are now published, and it certainly seems to meet the case 
Overhead wires are to be registered, inspected, and regulated 
ownerless wires are to be taken down, wherever possible subways 
are to be constructed, and all overhead wires are to be placed in 
them. It is to be hoped that in thus taking time by the forelock 
the London County Council will prevent odium being cast 
upon the electric light by accidents due to cheap and 
nasty work. I may further add, that at their last 
meeting the County Council decided to obtain premises 
suitable for an electric-testing station, and to fit it at a cost of over 
£2,000 with the necessary apparatus. They further decided to ap- 
point an inspector at a salary of £200 a year to undertake the certi- 
fying of meters and the testing of electric-light mains, and other 
duties which devolve upon him under the Electric Lighting acts. 
Finally, they decided to appoint another inspector for the purpose 
of supervising the main-laying operations of the electrmc lighting 
companies, and to see that the conditions imposed upon the compa- 
nies by the council are properly complied with. 

Electric Traction in England.— Although we are at present 
only in a position to show nine electric railways in operation in this 
country, having a total mileage of under 20 miles, yet if we are to 
judge by the parliamentary advertisements now appearing in the 
London Gazette, it would seem as if the general activity, now preva- 
jent in electrical circles, had extended at last to electric traction, 
l referred last week to a scheme for running a steel tube through 
the London clay at a depth of 40 or 50 feet, the tube to extend from 
the district of Bayswater to the City end of the City and South- 
wark Subway. Several other metropolitan railways of the subway 
description to be workec electrically, are also contemplated. It is 
proposed to run lines from Tottenham Court Road to Shepherds’ 
Bush Common, from Kensington to Paddington, from Camden Town 
to the Elephant and Castle, from the City to Islington, These, how- 
ever, are not the only schemes in view for the coming year. The 
little Devonshire seaside town of Lynton is anxious to have elec- 
tric traction; sois Wellingborough, while the City & Southwark 
Subway Railway is to be extended from its present southern termi- 
nus at Stockwell to Clapham. I have mentioned before that the 
North Metropolitan Tramways Company hive a bill empowering 
them to work the whole of their line by electricity, so satisfied are 
they by what has been done on the Barking section of their line by 
accumulator cars In addition to the purely electrical schemes, 
there are at least twenty bills which will be brought in by tram- 
way companies and others, empowering them to use electric traction 
on their lines if they think fit. It is, of course, too much to ex- 
pect that electric traction will be adopted in all of these cases, but 
Ithink that we may anticipate that it will be adopted tolerably 
extensively. 

Mr. Addenbrooke on Electrical Engineering in 
America.—A few weeks back Englishmen were treated to Mr. T. 
D. Lockwood’s views on electrical things in general on this side of 
the water, and I send you this week a brief abstract of an interest- 
ing paper on ‘Electrical Engineering in America,” read by Mr. G 
L. Addenbrooke before the Institution of Electrical Engineers. The 
paper is of great length, but I will only trouble you with the gen- 
eral impression which the author seems to have gathered from 
what he saw in the United States. From shore to shore, Mr. 
Addenbrooke says, the main thing that forces itself on the 
observer is the prevalence of are lighting; and although he 
does not say so in as many words, the next thing that 
seems to have forced itself on Mr. Addenbrooke’s notice is the crude 
nature of the outdoor work connected with the are lighting. 
During the whole of his journey from San Francisco to New York. 
he says: “I can hardly recollect seeing one ship-shape, neat and 
smart looking post, whether for carrying arc lamps or for any other 
electrical purpose.” He also comments somewhat pathetically 
upon the great use of naked are lamps. Another thing which 
struck Mr. Addenbrooke was the lavish use of arc lamps inside 
houses as well as out. Mr. Adenbrooke, however, points out 
with regard to the crudity of the work that insulation 
which in our damp climate would be utterly insufficient is 
fairly efficient im your dry atmosphere, and that the 
method of running the posts along the streets under the 
shelter of the houses, protects them in a great measure from exces- 
sive wind pressure. With regard to the underground work there 
was, it seems, great difficulty in getting reliable information, but 
the author’s impression was that, in New York, at any rate, iron 
pipes were proving the most satisfactory for this purpose. With 
regard to internal fittings, Mr. Addenbrooke had nothing very 
special to say. Although time did not permit of his visiting 
many central stations, Mr. Addenbrooke seems to have inspected 
at least one of each system prominent in America. Mr, Adden- 
brooke is greatly in favor of the American practice of running the 
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dynamos directly above the shafting, and has a good deal of praise 
for the workmanship on American dynamos. One thing he noticed 
was the almost entire absence of slate in the construction of switch 
boards, etc. In the ccurse of his paper Mr. Addenbrooke took occa- 
sion to warmly support Prof. George Forbes’ views ot the ubsolute 
necessity of employing feeders in high-tension systems, and called 
attention to the fact of ‘their employment by the Westinghouse 
Company. The enthusiasm with which the development of elec- 
tric traction in the States has inspired the author of the paper may 
be gathered from the following sentence: “ It is really sad to think 
that after all the skill and care which has been lavished on electric 
tramway work here, we are dragging along‘in such a half-hearted 
and tottering fashion.” At the conclusion of his paper, Mr. Adden. 
brooke, referring to the roughness of American outside construc- 
tion work, said that when it suits them Americans are our 
equals, if not our superiors, in accurate and _ care. 
ful workmanship. An English engineer, he said, would not dare to 
appear before his fellow citizens as responsible for such terrible 
eyesores 28 are seen in America. The American engineer, however, 
is of the opinion that he has got to get the work done, and so long 
as his fellow citizen does not object. to rough work, it is not his 
business to do first class work. Of what work has been done, Eng- 
lishmen, Mr Addenbrooke thinks, may justly feel proud, and with 
better times he hopes we may still be able in friendly rivalry to 
show that we are competitors worthy of America’s best mettle. 





THE TELEGRAPH, — 


Little Hock, Ark., has voted $7,000 for an electric fire-alarm 
system. 

Through Siberia Again.—For a long time the Russians have 
made great efforts to obtain a concession for the construction of a 
telegraph line between Klakhta, in Southern Siberia and Pekin, 
and recently they thought they had been successful. The Chinese 
Government seems, however, to have changed its mind unexpect- 
edly, and it is now asserted on good authority that China has defi- 
nitely resolved to grant no such concession. 

The Peaceful Cable ** Pool.®*—The report that a breach 
has occurred in the relations of the Anglo-American Telegraph 
Company and Direct United States Cable Company to the Western 
Union Telegraph Company is authoritatively denied. 
of the Anglo-Américan Company further state that the opening of 





an independent office in New York has no significance, except as | 


indicating the purpose of the associated Atlantic cable companies 
to give to the public every facility for the promptest transmission 
of its messages. All the companies have always had separate 
offices in London, and will now have them in New York, the 
laying of the short cables to Canso, N.S8., by the Western Union 
Telegraph Company having given tothem ample facilities for doing 
so. The officials of the Western Union Telegraph Company cor- 
roborate the above dispatch, and state that the two new cables 


from New York to Canso, N. 8,, make the traffic of the Atlantic 
pool companies entirely free from interruptions by wind or 
weather. 





THE TELEPHONE. 
Eau Claire, Wis.—Complaint has been filed by attorneys for 
the Wisconsin Telephone Company against the Eau Claire Street 


Railway Company and the Sprague Electric Railway and Motor 
Company. 


It prays for an injunction restraining the defendants from oper- 
ating the railway by electricity until its wires are insulated or re- 
turn wires put in, and notice is given that a temporary injunction 
will be asked for on the 23d. The trouble all arises from the fact 
that there is a buzzing in the telephone. 





THE ELECTRIC LIGHT. 


Pineville, Ky., proposes to have an Edison plant. 

Farmers, Ky.—L. A. Emery & Co. wanta plant for their 
lumber mill. 

Granbury, Tex.- 
in their flour mill. 

Wheeling, W. Va.—Flaccus Bros. are in the market 
small dynamo plant. 

Eureka Springs, Ark.—The Interstate Gas Company 
put in a Heisler plant. 

Leetonia, 0.—Contracts will be awarded within 30 days for 
an electric light plant. 

Dardanelle, Ark.—W. E. Long will start a plant in connection 
with his machine shops. 

Sheffield, Ala.—The Sheffield Electric Light Company is to 
enlarge and improve its plant. 

Anniston, Ala.—The Anniston Gas and Light Company will 
put in another 50-light arc machine. 

Ipswich, Conn.—The Agawam Electric Company has been 
formed with a capital stock of $10,000. 

Franklin, Va.--The Camp Manufacturing Company will put 
an electric light plant in its lumber mill. 

Attala, Ala.—The Queen City Electric Lipyht Company of 
Gadsden, Ala., is to put in a plant at Attala. 

Piedmont, W. Va.-— The B. & O. Railroad Company proposes, 
it is said, to light its Piedmont machine shops. 


Egloff Bros. will put an incandescent plant 


for a 


will 


Henrietta, Tex.--The Henrietta Improvement Company, with 
Eastern capital, will put in an electric light plant, ete. 

New Lisbon, 0.—The electric light plant will be enlarged and 
an incandescent system put in shortly after January 1. 

Newport, Ky.—The Newport Light Company will put in two 
more 50-light dynamos and will put up ten miles of circuit. 


Hlectric Lights tor China.—Two wealthy Chinamen, Wong 
and Fong, are in this city to buy electric light plants for China, 


Paris, Ky., is likely to take a keen interest in electric lighting. 


A company is to be formed and the gas company also proposes to go | 


into the business 
Houston, Tex.- 
in additional are and incandescent apparatus from the Fort Wayne 
Jenney Company. 
Nottingham, Ala.—The Nottingham Water and Light Com- 
pany will vote, Dec. 28, on the issuance of $50,000 of bonds for an 
electric light plant. 


The Turner Electric Lighting Company has been formed 


at Chicago by D. B, Turner, B. B. James and G,. N, Morgan, with a 
capital stock of $100,000. 

New York City.—The local Brush Company has been censured 
by a coroner's jury for insufficient precautions in hanging its arc 


The officials ~ 


The complaint says the operation of the electric street | 
railway system has destroyed the utility of the telephone system. | 


The Houston Electric Light Company will put 


lamps, etc., causing the death of a clerk who hita lamp in moving 
a metal show case and who received a shock thereby. 


Dallas, 'Tex.—The Queen City Electric Light Company will 
spend no less than $100,000 on improvements, which will include a 
500 h. p. Corliss engine and new Fort Wayne Jenney apparatus. 


Denison, Tex.—The Denison Light and Power Company has 
| been formed by J. Scullin, G. A. Madill. W. B. Munson, and others, 
| with a capital stock of $125,000, and will put ina plant as soon as 
possible. 

New Berne, N. C.—The New Berne Gas Company has organized 
a new company to put in an electric light plant at its works. 
A. H. Leftwich is president, and Mr. U. S. Mace secretary and 
treasurer. 

Eagle Pass, Tex.—The Texas-Mexican Electric Light and 
Power Company is now letting contracts for its plant. The capital 
stock of the company is $40,000, and it expects to be in operation 
early in the new year. 

The Metropolitan Electric Light and Fuel Gas Com- 
pany, Chicago, has been formed to operate electric light plants 
and gas works. The capital stock is $300,000; incorporators, G. L. 
McKean, J. A. Medica, A. H. Kingman. 


Ballard, Wash.—The Ballard Manufacturing Company has 
been formed by W. J. McDonald, T. J. McCorry, A. McDonald and 
others, with a capital stock of $15,000, to do a general manu- 
facturing business, including the supply of electric light and 
power. 

Ashland, Ky.—The Ashland Electric Light and Power Com- 
pany have increased their capital stock from $10,000 to $25,000. 
They are now putting in and will have running by Christmas a 
Westinghouse 750-lighter. Next year they expect to put in £5 h. p. 
of engine and boiler, 

A Long-Lived Lamp.—The London Electrician makes note of 


after burning 10,608 hours. It was a 98-volt lamp, and spent its life 
on the charging leads of a 50-cell battery, burning often above its 
nominal candle power. 

The Louisville Electric Light Company, of Louisville, 
Ky., has decided to increase the capacity of its incandescent plant 
by 750 lights. The Westinghouse Electric Company was accorded 
the contract a few days ago for an alternating current apparatus to 
supply that number of lights. 

New York City.— Under the decision of the General Term of 
the Supreme Court of this State, wire cutting began again last 
week and will be carried on for some time tocome. The conse 
quence is that the streets are again in darkness, and that many 
electric services are interrupted. 

Uniontown, Pa., is «a very rapidly growing place. <A few 
months ago the Westinghouse Electric Company supplied the town 
with apparatus for an incandescent plant, alternating current, of 
500 lights capacity, and a few days ago an order for an increase of 
| 750 lights was necessitated. The machinery for that extension will 
be put up within a short time. 

Greenfield, Mass., will shortly have an electric light plant. 
The different electric companies of the country have all been 
trying for the last two years to obtain the contract for the machin- 
ery of the plant, anda few days ago the Westinghouse Electric 
Company was successful, coming out of the competitive contest 
with an order for apparatus for a 1,500 incandescent light plant 
alternating current. 

The Westinghouse Alternating Current System of in- 
candescent lighting is finding great favor in St. Louis, Mo. The 
| company obtained the first contract in that city about two years 
| ago, and from the moment the current was turned on, everything 
has been giving the utmost satisfaction. Asaresult the plant has 
| to be enlarged, and a contract for apparatus for 3,000 lights in- 
crease was awarded to the Westinghouse Electric Company a few 
days ago. 

Sigus of Favorable Recognition.—For the first seven 
working days of December, terminating Monday night. the 9th 
inst., the books showed that the Westinghouse Eleciric Company 
had received contracts for alternating current apparatus for cen- 
tral station plants of a total capacity of 8,000 16 c. p. incandescent 
| lamps. or over 1,100 each day. This was divided among seven dif- 
ferent stations, the majority of them representing an increase of 
plants already established. 


Richmoné, Can.—A special dispatch to the Montreal Star 
| says: “The Richmond Electric Company has decided at last that 
| as the water power five miles distant has now been secured they 
purchase an electric light plant, and have it installed without any 

further delay. Mr. A. J. Corriveau, who was present in the in- 
| terests of the Royal Electric Company, obtained the contract after 
a hard battle for the two plants, one for are lights for streets and 
| one alternating plant for house lighting. Sherbrooke is also going 
| to have a large alternating incandescent light plant in addition to 








| their arc system. The contract has also been given to Mr. Corriveau | 


| for the Royal Company.” 


| Company has been incorporated to operate the Brush Electric Com- | 


pany’s plant at Geneva. The incorporators are Messrs. P. N. Nicho- 
las, O. J. C. Rose and Charles Avery, of Geneva, and Jathan 
urer and Mr. Hughes cashier of the Brush Company of Cleveland 
The capital stock of the Geneva Company is $100,000. The company 
| has already begun to make improvements—an arc machine of 40- 
| light power having been received to take the place of the present 30- 
| light machine. With the larger are light machine now in the build- 
| ing this gives the works a capacity for operating over 100 arc lights. 
| Mr. Charles Avery will remain as manager, as heretofore. 
Electric Lighting in a New York Church.—The Roman 
| Catholic Church of the Holy Innocents, of which the Rev. John 
| Larkin is pastor, is now brilliantly illuminated by electricity. Mr. 


P. D. Columbani, an electrician, who is a member of the church, | 
originated the idea and superintended the construction of the re- | 


Along the borders of the large painting over 
Elec- 


flectors and lights. 
the altar of the Crucifixion runs a row of 160 electric lights. 


| tric lights hidden in shades illuminate the altars, and clusters of | 


lights in chandeliers form halos over the statues of St. Patrick and 
| St. Bridget in the galleries. There are also two chandeliers with 
| clusters of the lily lights suspended over the altar. Each chande- 
lier is formed with a cross above the lights and a crown above the 
cross. The crowns are studded with gems that are also illumi 


| nated. 


j —— ————————— 


APPLICATIONS OF POWER. 


Uvalde, Tex.—A street railway company has been successfully 
organized, and will probably adopt electricity as its motive power. 
Concord, N. H.—The Concord Horse Railroad Company will 
spend $30,000 in equipping with the Thomson-Houston system. 
Zanesville, 0.—The Zanesville Street Railway Company are 
| contemplating changing their several systems into an electric road, 
| They operate about seven miles of road, 
Buffalo, N, ¥.—The Buffalo Street Railroad Company and the 
Buffalo East Side Street Railway Company have issued a neat pam: 








Mr. | 


|a Woodhouse & Rawson incandescent lamp that has given out | 


Geneva, N. ¥Y.—The Geneva Brush Electric Light and Power | 


| Potter and James F. Hughes, of Cleveland. Mr. Potter is treas- | 





phlet addressed to the people of Buffalo, setting forth the advan- 
tages of the overhead electric system of street car operation. 


PERSONALS. 


Mr. E. V. Cavell, the editor of the growing Street Railway 
Gazette, was in New York last week, and a caller at this office. 


Mr. W. L. Silvey, according to the Lima, O., Gazette, has 
made some important advances in alloys, and has as the result a 
new zinc for batteries and an anti-friction metal for bearings 
superior to babbitt. 

Mr. John Carroll, for a long time connected with telephone 
interests at Newport, has accepted the position of secretary and 
treasurer of the Eugene Phillips Electrical Works at Montreal, 
Can. He assumes his new duties on Jan. 1. 

The Fellowcraft Club, of this city, gave its closing dinner 
of the season last week, with President Gilde’, of the Century, in 
the chair. Among the guests of the evening were U. S. Senator 
Platt, Prof. Elihu Thomson and Mr. C. E. Stump. 

Mr. Charles T. Smith, well known as the steward of the 
Western Union lunch room at 195 Broadway, died on Monday, Dec. 
9, at Jersey City, 69 years old. He was a genuine ‘‘ old timer,” 
having been employed on the Baltimore & Washington line in 1846. 
He was in point of fact the oldest living operator, and Mr. Zollick- 
| offer now succeeds to the honor. Mr. Smith was a chemist of 
ability, and a bright, intellectual man. Interesting mention is made 
of him in Reid’s **‘ Telegraph in America.” 

Miles W. Goodyear, well known to electrical men'throughout 
the country from his long connection with the firm of The E. S. 
Greeley & Co., of which he was a member, died suddenly in this 
city last week. Mr. Goodyear had been connected with the promi- 
nent Dey street house mentioned for fourteen or fifteen years, and 
had made many friends during that period in all branches of elec 
trical industry. He wasa man of considerable ability, and an in. 
ventor. He took an active interest in Free Masonry, and was one 
of the leading spirits of the New York Electric Club, as an or- 
ganizer and as an officer. He leaves a wife and family, residents 
in this city. 

Edward D. Biackwell, who for nearly ten years has held 
the responsible position of cashier of the Montpelier, Vt., National 
Bank, has tendered his resignation, which the directors regretfully 
accepted, to take effect Jan.1. Mi. Blackwell is then to enter the 
employ of the Thomson-Houston Electric Company as travel- 
ing auditor and adjuster, a position for which his long experience 
in financial and banking matters eminently fits him. Mr. Black- 
| well began his career as teller of the First National Bank in 
1872. During later years Mr. Blackwell has been prominently con- 
nected with various enterprises looking to the upbuilding of the 
town, chief of which is the local electric light plant and the build- 
ing association. He has demonstrated himself a close figurer, and 
a man of more than ordinary determination of purpose, and to him 
ina great measure is due the success of both these enterprises 
The Thomson-Houston Company appreciated his keenness from 
| their dealings with him, and have at last effected an arrangement 
whereby he goes into their employ. 








MISCELLANEOUS NOTES, 

St. Paul, Minn.—The Chamber of Commerce will ask the City 
Council to appoint an electrical expert as inspector of wires, etc. 

Baltimore, Md.—The Schultz Gas Fixture and Metal Com- 
pany has secured for $5,138 the contract for combination fixtures 
for the Baltimore post-office building. 

The Magnetic Club of this city will hold its annual meeting 
on Jan. 9, 1890, when it is proposed to increase the membership from 
100 to 200; also to make the admission fee $1 and the annual dues 
$1. 

The Telephone in Canada.—A telegraph dispatch from 
A. M. Rosebrugh, Toronto, Can., received as we go to press, says: 
“The important duplex telephone case in interference between 
| Rosebrugh, Carty and Barrett has been decided in favor of Rose- 
brugh.” 
| Newspaper Consolidation.—We are informed that the Ger- 
man periodicals, the Elektrotechnische Zeitschrift and the Central- 
blatt fuer Elektrotechnik, will be combined and published under 
their joint titles. Herr F. Uppenborn, former editor of the Central- 
| blatt, will have editorial charge of the new paper. 

The Price of Copper.—The Western Electric Company have 
been issuing the following notice lately: ‘‘On account of the un- 
settled state of the market, we hereby withdraw all quotations on 
bare and covered copper wires, and on galvanized iron and steel 
wire. We shall be pleased to furnish quotations on application.” 

The Electric Sugar Swindle.—Mrs. Olive E. Friend, Mrs. 
Emily Howard, Orrin A.'Halstead and George Halstead, the quartet 
who were implicated in the electric sugar refining swindle, steed up 
before Recorder Smyth in the Court of General Sessions, New York 
| City, last week, and changed their former pleas of not guilty to guilty 
| of grand larceny. Other indictments against them were dismissed 
hey were remanded to the Tombs until the Recorder can look over 
the papers. The prisoners said to Clerk Mosher that their home 
was at Milan, Mich. Mrs. Howard said she was fifty-eight years 
| old, Mrs. Friend thirty-seven, and George and Orrin Halstead 
| twenty-eight and thirty-seven, respectively. William E. Howard 
is now serving aterm in prison for larceny in connection with the 
same gigantic swindle. His companions may be sentenced to any- 
thing less than ten years’ imprisonment. 


BUSINESS NOTICES. 


The Brown & Sharpe Manufacturing Company, of 

Providence, R.I., have issued a handsome supplement to their 
catalogue. It shows a number of their larger machines, in which 
| the same beauty and exquisite finish are apparent as in the smaller 
| ones, 
Battery Cut-Out.—Attention is called to a simple device for 
| disconnecting gas-lighting batteries if accidentally grounded. It is 
cheap, sensitive, never needs watching, and has no clockwork to be 
| kept wound. Terms furnished by the Electric Supply Company, of 
| Syracuse, N. Y.. No. 105 South Warren street. 

Houston’s Electrical Dictionary is thus spoken of by the 
English technical journal Industries: ‘* This is a pocket-book of 
600 pages. It is called a dictionary, but is really a sort of little elec- 
trical encyclopzedia, being composed of short explanatory articles on 
almost every electrical subject. The definitions and remarks are 
concise and to the point, though not quite correct in a very few 
cases. We may mention the following: Definition of unit current, 
| page 25; ampére feet; coefficient of magnetizing force; phase. We 

merely mention these small slips. A few articles like that on 
‘ Light’ demand revision; but most of the book is admirable. The 
illustrations are well done, though some of them are old and famil- 
iar. The work will be very valuable to many, a number of the little 
articles, such as that on Entropy, being particularly to the point.” 


























| Owing to the pressure on our columns,the Patent Record has 
| been omitted this week, 


